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(57) Abstract: A therapeutic and/or prophylactic agent for resteno- 
sis comprising a thiadiazoline derivative represented by the general 
formula (O) or a pharmaceutical^ acceptable salt thereof: wherein 
n represents an integer of I to 3; R represents an aryl, -NR CONR 
(where R represents a hydrogen atom or the like and R represents 
( 0 ) a lower alkyl or the like), or the like; R represents a lower alkyl; R 

represents a hydrogen atom or the like; and R represents an aryl or 
the like. 
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<55<t\ nfil~3©SgfcSr£U 
~3l@^g&S£#LTVvTt)<fcVVTy-/K tfctZ 

(u) -nr'cor 2 ^, tfttakXm+t&tU R 2 u.&cr^^m-h\ tnt\t 

R*m)*mm*. 

^n7/^/V ; fift7A*ftl' ; fii7;l/3df-i/*;^ ; MT/l^i/ ; fcKndp 
iVMSiKT/l^/W; (b)SO R 7 [3#» x R ? {2 (l) ( a ) fcKn^v^ 7$A ^WCT/V^* 

2 

^MT^frtts ffl&T/l<*/l'7$A vHS&T/Mvi'TSA faBT^/V 

\z( a )nr h r 12 (^, R n &£xm l2 ittti^timmtmmxhz)frbtemfrbM 

/V-^r/KTSA (4) v^£07/t^/KT$A *fctt(5)teiRT/W^u^i-] ; (c)CO 

=/K -YS^Vy/K y^/l^t&itfNRV 2 ^*, R^it^R 12 **^ 

«7^;P ; (2) (S»7^a^nK=;K)L< tt^y-eg&SftTV ^fc 
iv ^^JJi§J»MKf SIS ; Ifefcte (3) (SiftT/Wa* ; (d) ^n7/^/W 
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[0008] (2) ^T^T^v^mmmK^y-MmmLtct^-i-bv^^DmrnM^sd 

R 3 
(00) 

r\ r\ r\ R^iVntt^iveiiirEti^ft-cfcSJ-c^SiiS^T^T^y 

[0009] (3) R 4 #* 

(iONHR 6 ^* % R 6A ^( a ) t\fxx**/ s igi^l^^&itfM^V^^ R UA 

g&S^LTV^J^MTA^/W; (b)SO R 7 0£4\ R 7 temffEi:l^ig-e;fc5) 

2 

; (o)COR tt Kf 4 R^fKDfcKn^ ft»7Aa*^ #/V7}?*^, 7x=yK tK 

J;Ufc 12A te, ^n^ft&iBt^a^fc^)*^5P^^^tU51'-2^0S^ 
^WbTV^T%J:v^{SiRT/^^/^;(2)^£iKr/^3^^/^^=/^fcL<«^y-ett 
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[0010] (4) R 4 # 
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l~2lScDg&g£#LTV^Tt>J;V^0T/l^/W (b)SO R^D^, R 7B «(1) ( a 

2 

^b&3$;6^&£;ft,3i~2{@©^ 

y^i^v^v-, ^J-uyVtty^ >&Mcr/v^r;v^, i&®.T;v*/vt^;, 

mfrbmmtiz>i~3mom&mzmLx\, ^xt £v >^tiiigs ; ftwc ( 

v)NR 11B V 2BB (^^,R 11BB ^J;tm 12BB «|^-*fc(i^oT, T^/> te«£T/^ 

«-f) frbttmfrbm$i£hz>i-2m<Dm&g;Zfti'X\; ^Tt«tv ^^tvi^/k 

(2)T^y, (3)MT/V^VT5y, (4)^MT/^/VT5y^fc:(i(5)i£«iT/V>Jr 
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m<Dm&mz#Lx\ ^xhx v ^mr^^zm-t) x&z> ( 1 ) t.tc\t (2) 

[0011] (5) R 4 # 
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~2f@<Dft^S^LT^Tt>ctV^^T/V^r/W^; ( j3 ) fcRo3rv'-eg&$tvt 
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(17) R 2 /5M^/Wcfitert-^/l-Tfo5 (16)|B*<D^?SioJ:t^/*fc{i^K 
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tm»r ^y-Y/l^^S^^S^ilS 1 ~3»g&&£:fr LTV vcfe £v ^ 

y^/wT^yt*fc«9, r^w^-c&o, nA#i-c&>3i$ % R™tt*/w* y/^/wrtt 

(24) (1) ~ (23) OV^^MJllBtt^T^T^yyR^flcifcttJtOlil^W^ 
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fUt^m (0) fcimi (oo) £v *3. ffi^SS-^^b^lcov ^-ob^T-fcS 

o 

-#5*; (0) *5 £tf-j&5£(00) <0#SOS»^*3V vt\ 

^^ff^*fc(i^i^^^^^i~ioor/v^/v^(fibti, XVMt&ma*^ 

/K n^/K 7"nfcVK -rVT'ntVV, n-:/^vK -Yy^/K sec-?^VK tert- 

y^vw "Sy^/K ^iv^-vf- /k ^fc^yfvK ^S/vK ^^-/k y 

[0019]- (iiXSJRTA^r^fcLTtt, 0d^.«ii:«*fcW:^tt^©^*»:2~lO©T/V^ 
/K — 3M?=/K ^x^/K ^t=/v> y*=/K xir-A-fc^fctf P>tt5„ 

ifbti, ,MJWM&K:tt>*?v:^ ^-v-y, hyy^i/y, ^hww, ^y*y^ 
^^y^Wf-v^, twfuy, yr-y^i/y^ x#y-r^^ yn 

ftftjfaSv^PT'pfcVK S^o^/K *s9xx<<ls l ?A>^ isfu^iz/V, */#w<7 
[0020] (vi)£$*JKI»i^$Sa&LTrau mtf'>ft<£Ufi<B&#IIi^^tf5a* 
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ttT^yv^/K 7W=/u, fcTn!/$*=yK tv<ys?A tr^«i^=/u s /*-fcKnT 
-fcffc^K /<— fcKnTy>:=7K <4$jf*/Vi?~A'* tV^n/K * 

fcKn^r/y^/K ThytKn^ydf-yjJ^/K S>fcKn^VKy~/K ^fcKn^y-fi/KJJci 

[0021] (vii)£g3g«§jfiSg£i/cHu w^rf ±»^ufc**#j»iw««*«*iaiip*. 

v?=/k t'^y >>a e^ys^/K tKnT-gtr^/K /<— thw^^/K 
yyy^yw, fyyys^n/K i^9$*=yK ^/v^y a ^/v^y^/K w^/i^y 
A ^^e/i^y^/K ^c^-f^^/V', yhytKn^/y^/K fW'fW!) 
^tKn^r^Ky^/K ^tKn^y^VKy^/K ttWJi?-^ ^tKnfny 

/v, t°py/K -^yyy/K k't/v/k ^f-yy/K -ry^u-yy/K *wr/' 
y/K ^ryy/w -fy^ryy/K ^Tv f ryy^ > hyryy/K xt^yy/K trysM' 
, yy^~/K ey^— /k tr^s*^, hyr^/K ^vy^-y-yy/K ^yy^ 
ryy/K ^yoKy/K -ivKy/K jvW)^ "*>v>f $*yy/K ^ywryy 
/K **f-yntry§^^ f-ryotfys^/K tremtrysfcvK etmfc o y^y~ 
/v.-r^yt-y^/v, yy=/K */y=vK ^y^/y^/K y*yi>=- 

[0022] -fb-a-^(0)^cfi(00)O#S^*3V^T, 

R^LT}^ £L<{^ IvW/K y;v^ny^;v s ^pp7i=;I/ n 7p 

-ty^-zK ^T/y^-yK ^7/WtP7^, -NR'COR^'K R'*5«ttm 2 fi 
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R 2 tVXit, t^JK s^VK T'nfcVK -<y:/Pk7K n-^vK sec-:/^vK tert 
-^/Vft^W£lX, yfVK tert-^/V&£W«?£?*U/\, 

R^LTte, &£L<f3:y?VK x-f/K ^nfcVK -ry:/Pfc7K n-^/K sec-:/ 
5VK tert-^Mt^&ffibtU J:WftL<i^f/V, acfvK -fy:/ntVK ter 

[0023] R 4 £LTfi, tUii*» 4 NHR 6 *^, R 6A \mmkmmXh%) , CONH 

r 9 ^* % R 9 *\*mmkmmx*hz>)tek*tfhif t>ti. xmt.v<^mm^ nhr 6 
b (5£«k R m immkmmxhz>) , conhr"^*, R w ttMB*w*T**>5)fc£ 
&bifbtis £bfc#*utt**iisre\ nhr 6 ^*, R 6C \mmtmmxhz>), c 

ONHR 9C (:£f % R*\mmtmmXhZ>)ti:b°tfhlftbfh2>o nhr 6B (5W, R 6 

B immkmmx*ibz>)fzk%&-£L<, nhr 60 ^*, R K \mmtmmxh^)^t f h 

£W*L<. NHR 6D (5£* , R 6D l*tfllB<bll^-efc5)^^t>$fe(C^U> 0 
• fc % NHSO R 7 ^*, R 7 {tME<bl^iaT-fo5)^^W*L<, NHSO R 7B (5£f , R 7 

2 2 

B fcmffi^aT*fc5)ftt^<9«lX, NHSO R 7C (5$f , R 7C tefirfE^a-T?fc 

2 

2 

, R 7X j3:yfVK a^/K ^ntvv % tf=/K T^yy^vK l-rsy^/K 2-rsy 

3^vK 1-T^y7°nfc 0 /K 2-T5/7 P PtVK 3-TSy/nfc7K t^iVT^J^ 
;K l-(*?-A'7K/)x&-A's 2- OW'TS/^TtK 1- (y^T5/)^ntVW 
, 2-(^/^y)yntf/V > 3-(y^-/VT5y)^ntVK S?*f'A'T$SM-A' > 1- 

2-(v^y^/vT5y)^/w, l-^yfyvT^^otVK 

2- (v^/WT^yntVK 3- (iW/VT^y)7°nfc:VK a^VKTS/yfvK 1 

- (^fvKT^a^vK 2- (3^yvr^/)^^7K 1- (^/V-T5/)y°ntVV, 2 

- (a^/WT^/^nfcVK 3- (ai^/Kr^ycrfcVK 1 - ( 
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, 2- (^ofcVWT^y^fvK 3- (:/Pt>T5/):/cifc , 7K ^y^ntVWT^y^^ 

/v, 2- (-ryyntvvT?/)^^, 3- (-<y:/nfcVkT5y):/cifc7K r^yyfvv 
^y^VK 2-T^y^/v^yfvK y^r^yy^vv^y^vK 2-^y^/w 
r^y^^vv^yfvK 2-T5yy^/vf-^-^/v, 2- (2-r^y^/v^)^ 
5vk 2- (yfviyr^yy^/i'^-^fvK 2- (2-/^r^/^/v^)^/v 
s 2-(v^y^T5yy5 : -/^^-)^^> 2-(2-^y5VvT^y^5vi^;t)^fvv 

„ 3-T5yy^/^^ot:VV, 3-(2-T5y^5 L /V^)7 s ntVP % ^n^ntVW 
T^yyfvK 2-^nynfc7l'T$:y^/K 3-v/^n:/nfc7l'T^y:/afc7K 2- 
^o^fvl'T^y^/K 2-^0^^/^^^^, 2-: ^P^rvvKT^y 
^fvK 2-(N-v'^pyntVk-N-y^/VTS;y)y^;K 2-(N-^n7°ntVW 

-N-^/w-T^yy^vi^y^VK 2- (N-^n^ptVP-N-y^/wT^y)^- 
/v, 2-(N-^yo7 p ntvw-N-^/vT^yy^/v)^/i., 2-(2-^y^ 

^/^^/V)^;V;2-\fyV\)^=^f-;V s 2- (3-T^yt'^/W^/K 2-h 

yr^y/v^/K 2--r^yy/Ki:^vK 2- te-y^vw^yw^fvK 2- ( 
2-tKp^iyy5vw$yyy/i')^/K 2- te-^y^nfcVw^/y/i-o^^vK 

2- te-^v^r^/M^^y/i-O^vK 2- te-y^/v^-i^^Vy/i^^yK 
2-(2-T5y-l'^/y/V)^^/V, 2-(2-*/l^/W^/y/V')^fyK 2-fc 0 ny 
v?-/K3i^VK 2- (3-tKn^rv'fc 0 n!Jv ? ^/V)^7V x 2- (^tKobfnW^/W 
, 2- (2-^y^^yU^yk)^^, 2-t°^7^^^^ 2- (2-^y 
t°^<y?y-/V)^;\<, 2-T^y^/^^-y^/V, 2- (2-T^y^/^^)^ 
/K 2-tKo^riy^/l-^y^/V, 2-(2-tKc=ariy^^/l^^-)^/V> $W 

/vr$y, i*^,v^y&if£3g1\L nhr^C^;* , R 6X «7k^^, y^vw ^ 
/K 7°nfcVK ^y^ptvv, n-y^/K T^yyfvK l-T^y^/K 2-T^y^ 

^■/K l-r^yy'ntVK 2-r$y^dtVK 3-T5:yyptvv, y^yiyr$:yy^/K 
1- (yf-/vr^y)oi^yk x 2- (y?vvT5y)3^vK 1- (y^r^y) :/PtVK 2 
- (y^A-T^yji/PfcVK 3- (^W;;)/ntVK sW/vrsyy^/K 



• # 
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^/W5/)3i?vK 2- (^f;V7^)xf;U, 1- (^f-^T^)yotVK 2- 
(^y^T$y)7°ofcVK 3- (^y^/WT^y)y°ofcVK ^/VT^yy^/K 1- (31 
^/VT5/)^^/W, 2-(^f-/WT^y)^/K 3- (^/PT^y) :7°nfcVK 
/KT^/^/K 1- /KT^y):*77K 2- (^fvKT5/)^5vK 3- (Sfcr. 

^/VT5y)^ntVK 7°ntVVT^^, 2- (^PfcVVT^yO^fvK 3-(:/pf 

/wr^y) yptVK -ryy-ntvi^yy^/K 2- (^yyntvvT^^/K 3- w 

y^pfcVWTS/J^PfcVK fcKp^y^vK 2-fcKp3r>o^/K 3-tKa^yy°n 
e>fcif£^t L NHCOR 8x (^'4 , s R^i^K :/pfcVK n-T^/K s 

ec-y*9VK tert-:/5VK n-^/^/K T^yyfvK y^/VTSyy^/K 

/wsyy^/K r^y^^vK y^T5y^yK v'yefvi'T^y^/K r^yynt 0 

/K y^vvr^yyptVK ^y^T5:/7 p ntVi', fc°P!Jv^/K 2-^yfc°ny^= 
/K yh^V, ^HfS^ n-y"Hrv\ sec-^h^>, tert-yh^rv-^^^^) x CO 
NHR^CsS'K R 9x fty?Vl<\ y°ctVk, ^yT'ntVW, n-^VK 2-tKn 

3r^:rfvK 2-tKD^>7 p ofcVl^, S-tKn^^nfcVK 

3-tKadrix-n-y^/K 4-tKn^ri/-n-y'^/K 2-bKn^>-l-( 
fcKP^yy^VlO^/K 2-tKn^-l-y^/W^/W, r^yy^VK l-T^y 
:t?7K 2-T^y^/K l-75/:/nt7K 2-T5y:/pfc7K 3-T5/y°otVV 

• , y^/vr^yy^, 1- (yfvv-r^^/K 2- (yfvvT^y)^/K 1- (y^ 
/w^yptVK 2- (y^r^y) yntVK 3- (y^VKr^ynfcVK ^y?vw 
r^yy^VK 1 - (^y?vv7^y)^?VK 2- (iW/i^y^^/K 1 - (vW/v 
T?y)yntvw, 2- (vW/vT^ypfcVK 3- (vW/i^yjyptVK ^fyv 
r^yy^/K i-(^^/vr$y)^/K 2-(^/wy)^/v N 3-(^/vt^ 
y)^ntvv, ^^/vr^yy^/v, i-(^^T5y)^^, 2-(v J ^,Kr^y 
)=cf-/v, 3- (v^^VKr^y^ptVK 7°ntWT^yy^/w N 2- (^otvvr^y) 
sfA', 3- (:/Pfc7w75y):/ptVK ^y^pt^/vr^yy^/p, 2- w-fnMtvr 
3- (-cyy , ntv^T5y)y p ntvw, ^/w^-oy^vK 2-#/w<*>f 
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[0024] $?>{C % fbg-fe (0) (00) fcLTte, ±flE-C*Lfc»*U HtftS^-tJieh, 

a*^fc**tfc-fb^4fc#j:»)#*U\ flftttf % r°^-nr'cor 2 0£^ R'*Jitm 

y°nfcVK -fyyntVK n-T'fvK sec-^/K tert-^fVV&^T'&S/^ £fc 
ttR'tR^S-^^oThy^^W^, ^^^uyftjf&^u r 3 ^ 

ptfvK rc^/i^ ynfcVV, -Yy^DbT/K n-^/K sec-?^vK tert-^/W* 
^■CfcO , R 4 #NHR 6A R^mmt mmX'hZ) , CONHR M (5*# % R 9A «tij 

V, x^^i^fciffc^U R^W/K ^9VK -Cy^ntVV, tert-^/i^ 
T*fe<9, R 4 #NHR 6C (l£t}\ R^ttttmmm-ZhZ) > CONHR 90 ^, R 9C (igfj|5 

xhv, R 2 f)heTt-y , ^/w^vh^\ ^TcnR'tR^-m^^xhV^uy, t 
r 4 ^nhso r 7 ^, R 7 }mmtmmx*hz>)ftk*x*m, R 5 &y*-/i<-?hzik£ 

W£feK#£LC R'as^&JDK^TSfcO, R 2 frtert-7^/W£t*XhZ>j)\ SfcfSR 1 
' :/ntVK tert-y^/U^t*-Cfc«9, R 4 ^NHSO R 7C (^4>, R 7C telitJfStl^-efc$ 

2 

[0025] R°*S/Nny>, fcKo*K i^yfe±TJ^T/V^^^*5l¥*»&a^§^ 

ynfcVK tert-^^aWrcaMK R 4 ^NHSO R 7 (5£>K R 7 ftMI2i:l^aT^-S) 

2 

, tert-^/V/^T^, R 4 #NHSO R 7C (5£>K R TO liffifEil^8'T?ib5)*£''C 

2 

Sfc, (0) {C*5V **y-/M::S#Ufcit©^ WADi» : 589. 

3nm) \^n^2ox^\z^nh\tm%m^(om^ir^mmi^ \ 
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[0026] (0) jo £Xf (00) \ZL joV vT, n#l©»£\ R 5 #j££LTV 

#*U\, SP*>, ^^(0)4oitjf(00)fi^T^(z)-c^tL5S:^SBgSr^ri- 
Cft»] 

R 3 

R 4 — (CH2) n N— N 
R 

(Z) 

[0027] (0) (DUI^lM^Stli, ^J^«|gS^W{crF^$tl^>^#^^ 

[oo28] it&m (o) iszmoo) <nmw5m\^^xim-tz> 0 

fls#4fc(o)*5J:if (oo)©5t>, r 0 ^-nr'cor 2 (5£*, R l -axxm2ti^ti^ti 

mmmi 
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-fb£4SK0 fi* WO2003/'051854, WO2004/092147, WO2004/11102 
[0029] WmW:2 

it^ilDit, WO2003/051854, WO2004/092147, WO2004/11102 
MX. ff CHIRALPAK AD (^i?/WI^I|ttfc$D ft W V 

Wfc7] 

R 3 R 3 

o=< , o=< 

R 4_ frH . N-N Ri . R 4 -(CH2) n N— N ^' 

r 5 s y# r 5 

o o 

(la) (II) 

r\ r 2 , r\ r\ R s axxfn\^tti^timmtmmxh^>) 

[0030] ®Bt&3 
Mfc8] 

^R* ^R 3 

r* s 02 R s s V_ r io ps s £_ R ,o 

o o 

(A) (B) (C) 

R 3 R 3 

XH3 R 4 -(CH2) n N-N XB4 R 4 -)^ N-N ^1 

R 5 R 5 
(D) (II) 

(5$*, R\ R 2 , r\ r\ R s #&XfinteZtl?tlfi{imtmmX*h*), R l0 {i, lotf)*# 

1-10 

1-10 1-10 1-10 

1-10 1-10 
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1-10 1-10 1-10 

[0031] WO2003/051854, WO2004/092147, WO2004/111024^^(CE^O 

, R 10 iiWiati^a-efc«3, xttSfcamc^ Ji^mc^ a**isi*fcjf**i-), (r ,0 c 
o) o(*t» % R l0 nMmkmmx*h%)ftk°-,mzL\m<k(R) - (-) -2-^^y 

2 

ifrffc(S) - (+) -2-7*^yofcr^yna;if]^ mtf^l^t;^ 
flUS, mi4#, p. 1142(1978^). %Wft&£&tfib*fcfc1&<D%mz.mKXR!& 

tt&LkteMk&to (b ; s^rjafva-a^tt) £#5 (xsi) „ &v ^-e#£>*xfcfls 

&® (B) ^>y*y^*7A^n-r If (D^mzMZtlZtUD 
^T^^^-^f"JUb^(C;-^^T^x^-7-)^#^(I@2) 0 
WMtfc-ffc^ (C) £#|xJ;£WO2003/051854&£f lZ%dM.Oj3feiZ.*$ZX, 

mz.t\zxy) (XS4) , ^b^fe (ii) SrttSfrrs^t^THra. 
[0032] m&m 

-ffrfrttfll)©^ n^l^R 4 ^NHCOOC(CH ) „ NH *5<};tFNHR 6 (5£cK R 6 

3 3 2 

\mmkmmxhz)xh%4k&moic), (nd)*5«fctf (nam, uroxm\z.m^ 

WfetZzkhx-ZZo 
Wb9] 



R 3 

H °^ 

(HsQjCooc-n-ch!^ - ^^ 

r s s >- r2 
o 

(lb) 

R 3 

°^ 

H 2 NCH 2 ^N-N_ n R* _XgJ 

(lid) 



R 3 



, (H 3 C) 3 COOcl}-CH 2 N-N R 1 



R 5 S >-R 2 
O 

(He) 



R 3 



R 5 S >-R 2 
(Ha) 



Xg2 
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W&&*G\yt^xh^mcrjv*A,- (b)so r 7 (5£>k R 7 \mmkmmx*hz>) 

2 

; (c)COR 8 (^^, R 8 \*fftmkmmX*hZ)titc\*(d)iy?tiT/^^*mU r\ r\ 
[0033] WO2003/051854, WO2004/092147, WO2004/111024fr£l£fB*#> 

ismz.m,xmirf>\k&® (n> : y±m) zyt^m&ftftmyMMz. « chir 

ALPAK AD (^-fe/Wk^X-^ttSt) Srffl V \/t#&it&ji${fc5'P^ h^77^ 

&h,fcte£4&(iic) ?:0il^liwo2OO4/iiiO24/jri*ra«o^&ic:!pCT, #R 

-a-^J (lid) £0tRkfWO2OO4/ll 10244!f jcKifc© jSfjfefc!pCT^U*=A^k, 
T^/Hb*/tfiT/^/Wb^t^ff9^i:^J;<9 (Xg3) % (Ha) «r® JTfSrt 

[0034] SHt8x5 . / 

it&m(X)<r)oh. R l tfjmm={-xm, R 2 ^R 3 tm-<Di&mr/v^/^m, r 4 # 

tert-^h^2/*/WaI?=/WT5y-C*>5'fk^«5(IA) Hc % ^TOXSlC&V^ig-f 5^ 



mo] 



* 5 H R* 



(X) (XI) 



■3 



H R 5 ^-NH 2 ^ O N Jhs^~ 



. „ . NH 
R 5 S >-R 3 
O 



S 

(XII) (IA) 

(a;*, n, r\ R 3 iexxm 5 ittfi^fhmmtmmxh^>) 

[0035] Xgl ■ 
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mmm, mz\m&®(x)*mm®mimMu it-ten-?^ *?* 

v^-tert-^/V S?*-#^-M4, ft&m (X) fc*tLT, 0*Uttl-lOSft 
jgjffl&LTtt, 0»J*.li**,>— /K a^y— /K Tirh^hy/K i^^rf-V, N, N- 

pp^, m^^> mm^/K mm^^, mtfv&K gf^y^otvK m 

ggT'fvK v^fV^ni— 7VK xh7tKd77V(THF), 1, 2-i^h3r>o:^v(D 

tfMt, $b^*b<W: % RSfc^vW:;ic(2:l~l:2, #?£L<te4:3~3:4, J;5» 
*Utt, 5:4-1:1, SfcfctfRfcUttl: l)©«^»^*>»f feftS, fflV^S 
#Rf£te^(X)#10~600g/L, #$L<f*20~200g/L, £•? 

[0036] i£gtl/Ci2, ^J^^^tK^W^A, ^&*5ff;W^ ftlH-W^, 

imiww^ *mci-w^ *mw?tr^ i-v»wv*^h\ #y 

!7A tert- 7b*i/b\ bV^/^T^y, *MVZfn\?>V^)VTVSs N-^/WC- 
MV>, t°y^ 1, 8-^T1ffc*^n[5. 4. 0]-7-^xi?>(DBU)&^ 
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~6mol/L, ff*Uttl. 5~2. 5mol/L<D&&<D7k®mblsXlk&Vo (X) *5 .fctf 

— (J. Med. Chem. h 25#, p. 1045(1982^) (Synthesis), 28# 

,p. 615(1990¥)*iffcSB*«)*ifefclpCT#5^*S"T?t5o 
[0037] Xg2 

~4P#Pfl&#U tffWLfciaft&iltf), #e>ftfcSfl*«si*U ft*$*^fcK:iO" 

/K sec-:/*/— /K tert-^^y— ;W Tirh-hy/K S^Mtt', DMF, D 
MA, NMP, t°y^?fcif0^7KttM> ^on^y, ^nn*M, 1, 2-v^p 
p^y, hJ^y, ffe&x-f'/K *Jxf-A'^>-TA'. THF, DME% W^jR^ctt 

a*/— yK ^n/V-^ /K /K sec-^7— /K tert- 

zf9/-M£}* s £tzftZteb*b<D^®M&M^ £t>im*.V<i*W;- 

mm\m*\s<> *xw*;-/uitfcte^;~frb&b<Dm&mmmjii-f9:i 

~1:9, $mXte8:2~5:5, M&$L<m:3~6:4WS~J\'titZti^fiS--Ai> 
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[0038] ?-*±**/w*i?m. »*L<»41-5S1:, £9#£L<f3:l~31!H;, $b(c#£L 
<fil. l~2. 2^fifflv^^,H^o $f£L<te, ^^fe5*/w^Kf±ifiKBM4* 
^£LT#V^*K0!lx.fcfO. 5~12moL/L.,#£U«:0. 5~6mol/L, 
L<li2~3mol/L^)^jC^-fe^/W^^K<|r^lx.lfl00g~lkg/L, #&L< 
fil50~300g/L, iO»*Uttl90'-230g/LOjiftH^5J:5^<i|UTfflV^ 

%m (xiD (D^^b^ji^-fr^rt^r^, 5 0 

SJES^^ioTtt, M^^Lfdk^ (XII) CD££&«£V ><t©.-(?4v ^ 
<b<e^(xil)#£j&&, K^^d^E^{c:^f B ^$-&^i:W*U> 

o 

±lE<D#£Lv^j£&#-m, (ffrg-fc (xiD) 

#&fc,fc@#©ifc#K:tt, mtfRJ£fcJ8i\fc»8iE, **fcH£tfiA<&i&£ 

F E a~72«tT^tlSo 
[0039] IS3 

<t£-fc(IA) tt, fl^(XlO&»*£'k ifiS©#^ET, R 3 COX(i£4\ R 3 &£V 

2 

R 3 COX(S;tf , R 3 *5«J;T^XttfJfBil^^fo5)*fctt(R 3 CO) 0(5£<f , R 3 
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{io c ct6o c c. xw*v<\t5X;k4ox;<Dr3<Dm.&x\ 5#ffl~72i#p^ frsura: 
3oftm~ioftmRfcisttzkiz£m&t%zktfxzz> 0 \Y&m (ia) 

~hU/K ^nt^MJ/V, -^df-f-y, DMF, DMA, NMP, VDitWzb* OglTktt 
:h^/Iol-9vK THF, DMEftif Tkft^fctf k*K ^ixb W 

XII)O^£g#30~600g/L, #mXf250~300g/L, <W£mX«:80~120g 

[0040] ^SiLrfi, #i;ti;fg»w.^ $g£*iH-hy^ ^yWA, TkggHi^y 
btt, ^L<iit o yv ? ^if^fcift>ti^o it&MOai) KttLxft-$iL< 

R 3 COX£LTtt, mz.lt, R 3 COGU R 3 COBr&i?#fcfffe*l, ik&Vo (XII) {C*tL 
T0*L<li2~lO^l:, < i:i3^U«2. 5~3. 5^4fflv^;ft5o (R 3 CO) Oft, 

2 

^^)(XII){^LT^L<{i2~10^1:, «fc«9»*L<^2. 5~3. 5^MV>b 
#ffflL/clSftWI&#te, mx.\*?>Wj:l?<D^mzm\< ^Z.b&X% 5„ 
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\cm v ^fzfmt&bom&tm oo : 1 ~ 1 : 1 % &tn,< i~5 : d -est^u 
[0041] m&m 

R 3 R 3 

H r CH 3 O . 0== ^ M HC CH 3 p 0= \. 

^ c W h ^1nh 

H R 5 S ^-R 3 H r5 S ^_r3 

o o 

(IA). (IIA) 

[0042] §Uii&7 

ft-&«(l)*5j;tf (n)©5t>; R'^Ttc*®^*)?), R 2 ^R 3 ^-oi£i&TyMvi' 



Wki2] 



R 3 . R 3 



CH 3 o * - u ~ 

" R 5 ^-R 3 R 5 s ^-R 3 

(IA) r3 - (IB) ^, 



. CH3 o 



H R 5 S ^-R 3 R 5 s 



R 5 s V-R 3 
u O 
(HA) (IIB) 



WO 2006/137490 



25 



PCT/JP2006/312531 



tci* (iia) zm%ftmv®;m-rz^t\z£m&-rz^ttfx*%z 0 
[oo43] Sterna*. mx.mt&®)(m)titcmiiB)<Dimmz, mmmu 2, 3, 5, 6* 

m^yyv&K mk-f^;v s ^/-/k ^*>~/k y**y-i/t£¥\z.mk*.M& 

m*.\Z l~12mol/U &£L<tel~8mol/L, £9&£Ute2~6mol/L<E>M 

xmMi-tcmwifchifbhZo #*l<w\ @i^?vk mm^/^, i^ot>, 

tfiRkf l~12mol/L, 0£Utel~8mol/L, i0^*L<(t2~6mol/L^S 
it^m (IA) ZtclZ (IIA) ^^l-^^LTii, #J;U£ ±fEO^b*^^t? 

m^^mir^mtvxiz. m&zzwtt'^&zm^ktfx^ 
nbtiti®ft<Dfcmz, 0t.L<iz^Lrc±B<Dmt^m^t?mmtmm 
- Mftm\az&*L<\z&ffiM^frftt*$:m^xftfrnz> 0 

nb*itzmft<Di&mz, mfuzm&T, $f*u«io < cti2o < c, £w*\.<\z2 
o-ioo'c, ^mtL<mo^8ox^<Dm<Dumxi-72mm, #mxtei~24 

[0044] m&m 

fc&M(D<D?h^ r 4 ^nhso r 1 ^. RUzmmtmmxhz), nhr 6E d£4\ 

2 

R 6E iZR 6 <D7£m<D?-tb<D(aWv^>, {£$T/t^*V:fcJ;O^RV 2 (:£3\ R n *5j; 
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Wbi3] 



R 3 R 3 

ICHJ N~ N R' , CH x N-N R* 

R'V ^ >-N ""V^XM 

O ' O 

H M D 1 ( ICa > < ICb ) 



(IB) 



H R s S >-R* 
O 

(ICc) 



(5£<K r\ r\ r\ r\ r\ R 6E feJ;U5R 8 «^^ ; etvSuiBi:^a-efo5) 
(ICa) 14, mtmu 2, 4, 7fc^^W5<t3^(IB)£, 3 

2 

ar-fc5)*fc(4(R 7 SO ) 0(5*#\ R 7 f4|tliBi:l^^-efc5)i:, &RlC£9o'. 5~20 

2 2 

&£L<ttl~5^*©l£gO#£T, -20 < C<bl50 < C, #*L<tt-10 , Cfc3 

[0045] MtUXf4, Wttf^oo^y, ^nn^M, l, 2-i??mza#^ W^>. 
ffi&^A'y !TfeN=MJ/K vcnfvl^— 7VK THF, DME, &fr>Ws* DMF, 

. 5~2o^i:^so#^T, -2otjfci5(yc©ini<&iaatT\ 5#ra~72i$rag 

RH&x^vK T-feh-hy/V, S*n^vV:c— rvK THF, DME, S^FiM^ DMF, 
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dma, nmp, xvityftifimrbti. zjteKWkvtfcttiB&vtmv^te. 

[0046] *fcSUftfcLT-ffr&«!J (iCb) Ht; $B£fel , 2, 4, 7ft^#<btl^>ft-3^ (IB) 

9#*UW:l~5^1:©iS7cS«l, *5J;W*L<«1~20^*, J:t)»*L<ttl~5 
^ft(Z)^(Z)#^ET, -20 , Ci!l50 < C(D^^mgT\ 5£f^~72M£jS£-fr5-<t 

a, ^T^kTk^k^^^-^hy^^if^fetf f>n§o 

^tLTtt, #l;Uf^/-/K a^y— /u, ^pp^v, ^do^a, 1,2- 
^nnx^y, M^>\ ftH^/K Ti?h=hy/K v^3vV:t— 7VK THF, D 
ME, ^j-drf->\ DMF, DMA, NMP, frt£}?&&\ft>tl, ^tlhltmkX^tcit 

[0047] ft^fc (ice) fi, 2, 4, 7tet*X*mbhZ4k&® (IB) fcHMTCSfctt 

3 S * x 1 ~20 ^ fttf)R 8 COX (^ , R 8 3o<£ imt *h/^M&IE£ PI 

S)*yc«(R 8 CO) O(^t>,R 8 «if|Etlia-efe<5)^>^^«}:00. 5~20iaS<D 

2 

BEBfecT-ZK T-feh=hy/V, Sfcrfvlo:— 9vK THF, DME, i^t^f*^, DMF, 
DMA, NMP, &Ji?y%¥tf&lf fetl, ^4^b«^!fe-e*fc^t^LTfflV^f ^ tt5o 
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~ (ICb) Sr»lit1-5ri^T?t5o 
[0048] $mW;9 

flS#*>(I)©5*>, R 4 *NHSO a CH CH R™K»f , R 7 WT'£a£tLfci£&77l' 
^/MDg&gfc&ttS ( a ) tKci^X 75 A ffiMRT/Va^K MT/^/WT5/ 
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[0069] m^, fc&®(o)&£Tf (oo) <Dmm ft mK^x&mm\^M:ftmmwirz> 

o 

^#-^c-257i)£&/But 0 mm<Di%m\m, 5%t*sj&yt&Lm * 

*n^#-^KS-6150hO. 5ng/mL Mmx.m±&f&&m : 7- 
^Oi/#^KS-6150), 2ng/mL thm^X.^S14j»^^IJ5aiimSi L ( 

#*p^I£^KS-6150) , 5 u g/mL ^V*^ (*Mfi»tt, 
Oi/#^KS-6150) y 50Mg/mL ^^^^(^fc^tt, #*p;/#-5§-KS 
-6150)*3j;tf50ng/mL Tyy^VisyBi^ffimtt. #*n^#-*|-KS-6 
150)^tfHuMedia-SB2S«|i§ift(#®Ci^att> #^p^#^KS-2150S) 

iE^h±mmik^mmmmiooomm^^)^9e^^;^u--h(^^ 

Mx.X, Zh\C72m%^\stc(m%k?&m00ii 1 L/yx.;V) o &^W£Cell Prol 
iferation Kit II(XTT) (u^>#''(Ty;xy"^y?Xti:,jJ?vy%r%-1465015 
)<DX7lMmm&W&50vLlMx.X, 37t:-r^^r^-<-hbfc 0 4B#Pflmt-490n 
m(»jS^655nm)W^3te^^7 P W-hy-^--(^^rL7-7 ? /^th> Spe 
ctraMax 340PC 384 )TiB!l;£U u c o ^^[^^/^^dr^K(DMSO)]-e^SL 
f C 3Vhn~/V^o:/V(D^l}aO72^P^W^^100%tLr, ^^b^-C*Q; 
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50 

[0070] it&m. 2, a, b, d, e, h, j, 1, m, ntokXfioniEfthhJzmm&Lm 

K*fU GI fit T?lO/i mol/L«TWPfL^tt^Lfc 0 ftl^5i, k, 8, 24, 

50 

25, 50~75, 78, 95, 108~111, 113, 114, 117~124, 127, 128, 
tfl36~138*>GMireiO n mol/L^TOPfi^^^bfCo 

[0071] te-g^(o), (oOtUfiavJ^cfi^o^S^^^^tv^fi, ^^^^ 

*mmmi?mmmmz, ©^^lt^^co), (oo^ixfctav^/tte 

o 

[0072] m P % fc, ?L*f , vi/=*-/Hfc£ ©jst^j, 

^xmmxzzo 
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. 01~1000mg, #f£lXf*0. 05~500mgtf>^ffl-C\ 1 0 lS&VMj&Hk 
ii3t$AlAS!90. 001~1000mg, #mXf40. 01~300mg£l 0 1|hI>3^UR 

o 

[0073] &,T\z, 3l«J:fcitf##WU:*?, #3PJ£p*ffllcIfc^1-5o 

o MHz-eaa^$^fcb(o-efoi9 N 4k&^&&Tfmfe&m^x&&&7vby&w 
[oo74] mmmi 

■%m\z£<v^ KcDMfrbftzmmzmm-rzo fc&m. 4o g . 286. sg^i 
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0mgtr^1-5)Sr#5. 
[1513] 

mt5 2 0 mg 

?L«S 1 4 3. 4 mg 

S§&gi5§*» 3 0 mg 

h h*D^rS/7'Dh:;i/-b;VD— ^ 6 mg 

^■r7"J>Blvy^->^A 0. 6 mg 

2 0 0 mg 

[0075] £MM2 

Sm^^ ft©«a^*»fe*S^JS:W»i1-5o ffc£4&4, 40g, ?Uf 286. 8g*5J: 

Zho1ttt&® (®7MiMRT- 1 5S) «^ot, «eW (lttfcfc*)i3Hft*^2 

Omg^W-t-S)^#So 

[£14] 

ft** 4 2 0 mg 

All 1 4 3. 4 mg 

J£tMliBt& 3 0 mg 

t HD^i'7"Dhr;i/-fe;i/D— x 6 mg 

T^TU >j7^->^A 0. 6 mg 

2 0 0 mg 

[0076] mmw3 

mtrntev. &<oit^*bti:zm&&m&irs 0 it&m. 4o g , %m86. 8g*5± 

tWE$MfiRi&60g£iS'&U rtbfCtKP^^yntVUr/Vn— *©10%*i£ifcl20 
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0mg£-£W-r5)£#5o 
»15] 

MX 7 2 0 mg 

%m 1 4 3. 4 mg 

%,nmm® 3 o mg 

th'D^/DtM^D-^ 6 mg 

^r7'J>l!7n->^i> 0. 6 mg 

2 0 0 mg 

[0077] HWJ4 

mm 

ma ih&®3 2 mg 

D--?>-h— )l 10 mg 

mm mm 
*iww-hy«>A*i8* mm 
&mm& mm 

2.00 mL 

[0078] £MM5 - 
[*17] 
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5ft£ <h&Vd9 2 mg 

D - h—JV 10 mg 

i&m mm 
$. m m% * m 

2.0 0 mL 

[0079] mmm6 

att^j(Mi2) 

m&mtoi,xpHZ7\z.fflmi,tc^ mMmm^x±m^iooomLtir^ 0 

«U8] 

mis 2 2 mg 

D-v>- h— ;i/ 1 0 - mg 

2.00 mL 

[0080] mmm 

m$mt-rz 0 ^hiz.xT7v>m^y*i/VJ±i:2gzm±xm&u mmmow 
zhotdnmm m^mm- i m) xmrnzn^x. m\ amhtcm&j&ft2 

0mg$r^^-rS)?r#6o 
[«19] 
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7t7'J >m-?>f% { so A 



2 0 mg 
14 3.4 mg 

3 0 mg 
6 mg 
0. 6 mg 



2 0 0 mg 



[0081] mmm8 

%mzMs wmMw^mm^mm'^o it&m, 4o g , ?l*|286. sg^i 

0mg$r^fr-^5)£#5o 



^^tdfsmmmmmKv- im) xtrmzn^x. mmim>tcm>&f&ft2 

0mg$r£W-f3)£#5o 
[*21] 



[*20]- 



2 0 mg 
14 3.4 mg 

3 0 mg 
6 mg 
0. 6 mg 



2 0 0 mg 



[0082] 



WO 2006/137490 



51 



PCT/JP2006/312531 



2 0 mg 
14 3.4 mg 

3 0 mg 
6 mg 
0. 6 mg 



2 0 0 mg 



[0083] mmmio 

%m\zMs &(Diimt>>t>ti:z$mzmMir% 0 4o g% ?ut286. 8 g *5i 



[0084] H»J11 . 

SBclC^ ^(OM^b^SiMiltSo ftl#*m, 40g, ?L»286. 8gfc\fc 



[&22] 



2 0 mg 
14 3.4 mg 

3 0 mg 
6 mg 
0. 6 mg 



2 0 0 mg 



[£23] 
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2 0 mg 
14 3.4 mg 

3 0 mg 
6 mg 
0. 6 mg 



2 0 0 mg 



[0085] •mmwi 



*«r«aob-CpH*7lcH«L*:||, ttltffiJK«*T^falSrlO0OmLW6. #<btb 
fcfi£Jfc«r#7*/ WT/KC2mL-f o&mfttC^igLT, £JW#J (1/ VTA'fcW 

[SS24] 

fit& fb^tla 2 mg 

D-T>~ h — )l 10 mg 



tcm&m*tf7X'UTMz2mL?^mm&}\z.ftmvx, msmu^rjvhtdo 

[^25] 



2.00 mL 
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it&VQl 2 mg 

D-v>- b—)l 10 mg 

&m mm 
jm<bi-hv*&*mm mm 
mEMEA mm 

2. 0 0 mL 

[0087] mrnmi4 

13*26]. 

Ib-SWorn 2 mg 

D-v>~ h— ;i/ 10 mg 

11 

7k^<b± h mm 
mm w* mm 



2 . 0 0 mL 

[0088] Hj&#|15~53 
... -fb^lOO~138 

^#JlOO~138f*. ##0d47^#KL--C, **im#JfcrS#%0«lO"T?#e> 
hZ>ik&%) 10 { N - [4 - (2, 2 - S^^A^/ntTjf-syl') - 5 - ^l/^/Vft^/VTK 
Stf-fr- 5 -7^/1^-4, 5-^tKn-l, 3, A-f-TVTV— )V-2- 4)^-2 
, 2-v^VK/P^T5;Kh WO2004/092147-C#ibtL'5N-[4-T-fef-/V 
-5-^-r^/^^/UT57^/^-5-7^/W-4, 5— 3, 4-^T 
i?T"/<—Jl — 2 — -OV] — 2, 2-^^7 p n/^T5K^cf*N-{2-[3-Tir^ 
/W-5-(2-^yt' , ^y> J y)-2-7^;V-2 > 3-i^fcKo-l. 3, A-^-T 9 JT 
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mmm 
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#^ 
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it&msm. WO2004/092147tC|EttO*fc^JptT^L^o 
^^139 APCI-MS m/z: 628 (M+l )*. 
[0091] #^1-13(^^1-13) 

fc£4&l~13tt % ^ftefrWO2003/051854£fcteWO2004/lll024tCfB 

##^J14~19(te#$>14~19) 
<\&W14~ 19fct, ^^^02003/051854^^02004/111024^ 

#%^J20 

it&yoa: (-) -N- [4- (2, 2-^^7°nt 0 ^)-^) -5- (2-^^V^/V^ 
/VT$y^/W-5-7^-/V-4, 5-^tKn-l, 3, 4-^TvW— /V-2--T 
/V]-2, 2— ^fvl^o/^TSK 

XSl : (S) - (+) -2-73^A^otr*V^fc(4.88 g, 32.5 mmoOSr^cm**^ 
20 mL) fcSflfU mt?-*-» (30 mL) SriP^., M^B^IflSittUfc. Jg^fe&ft 
JEET«*&L.fc&, #<btlfc^»^nn^XlO m0fc8#Ufc(i^PP;**i4g 
$)o lk^X\ W02003/051854(^i5«<^^{^o-C#btlfcN-{2-[5- 
TS/-3-(2, 2-vW/K7 P nfc' , ^/l') -2-7*.=-;V-2, 3, 4 

— ^TVTV—jV— 2—^tV\ ^^flAW'yTsft'iR/T^ (4.93 g, 12.8 mmoO&v^ 
tm/^>(15 mL)*5«tt;fc 0 y^(3.1 mL) I38$?U ±IBO^Dn^^>^^^P 

anzK/VA/T-feh^/n— -=3f-f-^/g^^^/V=9/l/l/U 9/1/6.5/3.5, 
9/1/7/3, fcl^/l/5/5)^*9>KU*«U $fct^ffit-5H#iLTN-[4 
- (2, 2-> ? y^-/V7'nt , ^-ci/V) -5- (2-y^^^-/VT5y^/V) -5-7 
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/<>r^<o-ij(o^r^rv^-{2A% g, 38%); 3e£xr&xmm-rz>mfttvx 

N- [4- (2, -5- {2-^y^;VHs^;VT^J^/V) 

-5-7*~;l'-4, 5-^th'D-l, 3, 4-f-Tv ? ry-/V—2-^]-2-7^= 
jV-fu/^T^YV)^— *<Dv J T^7 1 ^^-(2.80 g, 43%)£#/c 0 
5fe{^ffi"f-5N-[4- (2, -5- (2-*9>X/K&~A' 

r^y^/U)-5-^n/V-4 ( 5-^tKn-l, 3, 4-r7*JT*/—/l>-2-' O 
]-2-7^/l^7 e D/<>'r^KO— ^©^T^T-W^-v— :'H NMR (270 MHz, CDC1 
) 5 (ppm): 1.26 (s, 9H), 1.53 (d, J = 7.1 Hz, 3H), 2.60 (m, 1H), 2.93 (s, 3H), 3.20 ( 

3 

m, 1H), 3.36 (m, 1H), 3.57 (m, 1H), 3.67 (q, J = 7.1 Hz, 1H), 4.45 (br t, 1H), 7.20- 
7.49 (m, 10H), 7.75 (s, 1H). 
APCI-MS m/z: 515 (M-H)~. 

^X-^m-f-^N- [4- (2, 2-*J*?'A' , ?v&t~A') -5- {2- Wl/*;Vi£=.;V 
T^S^/V) -5-7^~;V-4, 5-^fcKn-l, 3, /V-2-4f\> 
1-2-7 *.^/VZfvi/<l/T^y(DhD— ■fiWT^'rV-*-?— :'h NMR (270 MHz, C 
DCI ) 5 (ppm): 1.25 (s, 9H), 1.51 (d, J = 7.1 Hz, 3H), 2.56 (m, 1H), 2.96 (s, 3H), 3. 

3 

23 (m, 1H), 3.37 (m, 1H), 3.62 (m, 1H), 3.63 (q, J = 7.1 Hz, 1H), 4.67 (br t, J = 5.9 
Hz, 1H), 7.17-7.52 (m, 10H), 7.99 (s, 1H). 
APCI-MS m/z: 515 (M-H)". 
[0092] Xa2:±ffiX@lT*#btl7t5fe^W1-5N-[4-(2, 2- 9 J^f-A^nMit=M 
-5-(2-*?l'X;\'7fr^T*;^/V)-5-7*~/l'-4, 5-v%Kn-l, 3, 4 
-?-7i?7^—/V- 2 -4 As] -2-7^—/l'7*u/<yT^<D--jj<Di?TX7 L Ujr~? 
-(2.28 g, 4.41 mmoDSr^-zKlOO mL){C}gft?U &fciry^-7*fn^(1.64 
g, 4.41 mmol)*5«fctf**'ffe:*^*^M;^(6.68 g, 0.176 mmoO^Px., MUX40 

ttmmwvtco m&mz.&m<k&vm-thvv& (20.04 g , 0.5297 mmoo^ui*?/ 
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fvw=9/i/7/3 - 9/1/5/5) x-tnmuco ^(Dm^mmvn^ mhtitc 

&£/Ml(ff0.802 g, 2.09 mmol)£ x ^y-/V(20 mL)*5j;^n-^f-y(200 m 

D<Dm^mm\mmu vfmvtcmfc&miu mmmmirz>z.b\z£v, 

^N-{2-[5-T5/-3-(2, 2-V^jv7u\?-*^;V) -2-7x.~;V-2, 3 
g, 23%)£#fc Q 

X@3 : ±EX@2T*#^c3fe^»N- { 2 - [5 - 3 - (2, 2 - 
/l^Pt^—A-) -2-7^:^-2, 3-^fcKn-l, 3, 4-*f-T*J7*/— /V- 2- 
^]^/l,}^^/^yT?K(90 mg, 0.23 mmol)£rv^np^:x(4 mL)K:$$? 
U t o yv>y (0.224 mL, 2.77 mmol)$5J:TJ?^bhyp<f-^T-fe^/V(0.288 mL, 2.33 m 
moDSr^ ^T*3.5MJf#LfCo £OS»**5J;m m ol/L^»^, TO 

= 3/1 -+ 2/l)-C^tfc^, #btt^D5/y^C^^y-/^^V^T♦n-^i^^ 

-) -N- [4- (2, 2-^^/W7 P ofc 0 ^-^) -5- (2-^^/V^^T^y^ 
?-/P)-5-yx.~/V-4, 5-^tKn-l, 3, ^-2 — <>V\-2, 

2-^^/Vfu/^yT^) (60 mg, 55%)&#fc„ 

*H NMR (300 MHz, CDC1 ) 8 (ppm): 1.30 (s, 9H), 1.34 (s, 9H), 2.56-2.65 (m, 1H), 

3 

2.94 (s, 3H), 3.21-3.44 (m, 2H), 3.58-3.70 (m, 1H), 4.45 (br s, 1H), 7.28-7.37 (m, 
5H), 7.97 (br s, 1H). 
APCI-MSm/z: 467 (M~1)\ 
S!l^:204.0-206.0 < C. 

VcM%& :nhfltzA^m<D^J-;V^m(Oi-mM^mm.^: : 589. 3nm) fctt 
[0093] ##0>J21 

it^b: (-) -N-[5- {2-*?l/Wfr-;VT^;^/V) -5-7^/V-4- 
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5-^fcKn-l, 3, itV\ -2, 2-iS* 

Xgl :##^j20(DXSl^l^#i-bT, W02003/051854{ClBfc<7)*'2fet- : &o 
-C#fctVfcN-[2-(5-T5y-2-7^=/V-3-7°nfc 0 ^/W-2, 3— ^tKn 
-1, 3, ^-2-^;V)^;vWly^;V^T^Y(l0.1 g, 30.0 m 

mol), ^bW-(R)-(-)-2-7 3 :=/W7 0 nt o ^-^(10.5 g, 69.9 mmoDftitfig 
^^^«t«9MLfcmb(R) - (-) ^-^-/K/nfc^/KW, N-[5- ( 
2-^^/^-/WT5/^/W) -5-7xn^/V-4-yPt°^-^/V-4, 
d-1, 3, 4-^Tv f Ty f — /^-2-^;V]-2-7^=/^n/^yT5:K$rv ? T^7 1 l/ 
^-^-^^1(13.3 g, 92%)£l/t#fc 0 r<D— SB (3.89 g, 7.96 mmol)^>U^y/^ 

/l/l/l)T^^-T5-<b^ct«9, m-C^ttS-r^W^L-CN-[5- (2-^V;VV 
7}s=/VT5:y3i^/W) -5-7^/1^-4-^^-/1,-4, 5—^fcKn-l, 3, 4- 
f-T^T> ? -/P-2-^/V']-2-7 3 :=/V7n/^^T5KO--^O^T^xl/^-- : e--( 
0.861 g, 22%), &£Xffamttii-%mfttl-XN-l5-(2-*?>XJl'*=-SVTK; 
^JV) -b-y^jV-A--fnM°^;V-4, 5-vWn-l, 3, 4-^TVTV 
^/P-2~4/^-2-y^/^^/<yT^<Dh0~^^T^U^~~ (0.802 g 
,20%)£#fCo 

urn ■. &nm2o<DJM2tmm^Lx, ±.mxmx*nbntc'&x*mtiii-z>N- [5 

- {2-^>^;V^;VT^3L=f';V) -S-7=.=-;v-4--?n\i°-*-=./V-4, 5—5? 
fcKn-l, 3, 4-^Ti^Ty-yV-2-^/V]-2-7 3 i-/V7 P n/^>'T5:KO— 
^TTcrVir^— (4.41 g, 9.03 mmol), ^biry7A-77KfPt)(3.37 g, 9.05 mmol) 
*5cfct/7K^^^hy9^(3.42 g, 90.5 mmolU^ ft^£tt&N-[2- (5-T 
$/-2-7^/V-3-7nt°^--/W-2, 3-i/tKn-l, 3, 4-f-T^TV—^ 
-2-4/l')^'7-frW>X^*yT^(2.1G g, 67%)£#fc e 
XS3 : ##^j20(DXa3i:(^#l-L-C, ±|EXS2Ti§k;ft7c^?£te&N- [2 
- (5-T5y-2-7^/W-3-7nt°^/W-2, 3-^fcKn-l, 3, 4-^TS-? 
TV— /W- 2— f/^)^^/V]^^/V^^T?K (0.0480 g, 0.135 mmol) % tf!Ji?y(3 
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2.7 fi L, 0.405 mmol)*$J;tf4KjkMJ^/WT-fef-/V(41.7 n L, 0.338 mmolU^ it 
£-$>b{ (-) — N— [5- {2-^^;v^=-;vt\J^;v) -5-7*-/V-4--7 
pfc°^/W-4, 5-^tKn-l, 3, /V-2-<l7l']-2. 
A-T'n/^T^K} (0.0504 g, 84%)£#fc 0 

l H NMR (270 MHz, CDC1 ) 5 (ppm): 1.13 (t, J = 6.0 Hz, 3H), 1.28 (s, 9H), 2.66 (m, 

3 

3H), 2.97 (s, 3H), 3.35 (m, 2H), 3.61 (m, 1H), 4.58 (br s, 1H), 7.32 (m, 5H), 8.08 (b 
r s, 1H). 

APCI-MS m/z: 441 (M+l) + . 
(16^:107.0-110.0^. 

ttmitm : nbtltc<{k&®<D**;-/]'®W<D-thV (M : 589. 3nm) fctt 
[0094] ###J22 

it&foc: (-)-N-{2-[3-<2, 2-i?**?-;\>zfvtt~;V) -5- (2-^yf n 
V^y-l-^A")-2-7si^-2, 3-^fcKn-l, 3, A-^T 9 JT"/— 

##«»|20©Xg-2-e#6>*L«*^tt*N-{2-[5-T^-3-(2, 2— 
^7 P Pt°^-^)-2-7^/V-2, 3-^fcKP-l, 3, 4-5 1 Tv ? T> r ~/V-2- 
y{)V]3L^-)VW^)Vi^yr^Y (0.647 g, 1.68 mmol)3r;^cm^^(25 mL){d& 
#UVys^(0.41-mL, 5.1 mmol)^J;t^ifiik4-^'n i e^y/W(0.49 mL, 4.2 mm 
oDIrM, ^®-C2B#rait^bfc„ HJ^^{-tK»x., ^on*/i>A-ettffiLfc, # 
$$1£0.5 molAJfilfe*5J:tffi&jfti^*"Ca^L, *Mc«ffl*^M*M*««U M 
ffT^ISbfCo »«E^^^^A*^K(DMSO) (6 niL)K:JS#U m*thVV 
A (0.331 g, 4.04 mmol)^n^> MWLtetfbUftfrtfXl00X;-£.X*1)mVtc o Mtft 

~(n-^^/g»E.^=3/l - l/l)T*m®fUc&, T-feh^^S^^ 
fS££K:«fc!K ik&md (-) -N-{2-[3- (2, 2-^^ynt"^-^) -5- 
(2-ttyt°uVis > s-l-4/\')-2-7*~/l'-2, 3-v^tKn-l, 3. A-9T 9 J 
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T^-/l'-2-^]^}^^y7$K} (0.649 g, 85%)£#fc 0 

*H NMR (270 MHz, CDC1 ) 8 (ppm): 1.34 (s, 9H), 2.23 (m, 2H), 2.56 (m, 2H), 2.61 ( 

3 

m, 1H), 2.97 (s, 3H), 3.27 (m, 1H), 3.40 (m, 1H), 3.63 On. 1H), 3.98 (m. 2H), 4.01 ( 
br t, J = 3.5 Hz, 1H), 7.20-7.37 (m, 5H). 
APCI-MS m/z: 453 (M+l) + . 
iM:107.0-110.0 < C. 

itM%m:nbtltcfc&®<D**;-/l'?&m<Di-mJ*Dm (&;g:589. 3nra) {CM 
[0095] #=%#|23 

{k&%>d: (-) -N- [4— (2-^V7,;V^;VT^^/V) -5 
-y^/V-A, 5-i/tKn-l, 3, A-f-rVTlZ—fr- 2-' |7V] -2, 2— 

XSl : W02003/ / 051854{'|B^^{^oT#biX^N- [4— fy^O/V 
-5-{2-*?ls*;V*~/VT5.;^/V)-5-7x.~/V-4, 5— ytKn-1, 3, 4 
-f7^7/-/V-2-^]-2, 2-vW/K/n^yT$K (2.32 g, 5.10mmol)£ 
#M»ft^n-7h;77^— (HPLC) : CHIRALPAK AD (^-fe/Hb^X 

H*±$D ;^WW:12%^yyotVUT/V3--/W/n-^f-^;M:6 mL/#;# 

4t&md{ (-) -N-[4— - ry^y^-5- (2-^y*/v*~/vT?/^f- 

/V) -5-7^=^-4, 5-i^tKa-l, 3, 4-^T^TV— A>-2-' l7V]-2, 2 

-»^o/07$K) (0.707 g, 30%)&6fe#i&fcl/C#fco 

*H NMR (270 MHz, CDC1 ) 5 (ppm): 1.15 (2 x d, J = 7.0 Hz, 6H), 1.29 (s, 9H), 2.57 

3 

-2.67 (m, 1H), 2.96 (s, 3H), 3.23-3.44 (m, 3H), 3.37-3.68 (ra, 1H), 4.46 (br s, 1H), 
7.25-7.38 (m, 5H), 8.00 (br s, 1H). 
APCI-MS m/z: 453 (M-l)\ 
®L&: 162.0 -164.0TC. 

itm^m:nbUtcit^<D^y-/Umm(Di'hV^Dmm-8::589. 3nm) KM 
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[0096] ###J24 

-Zfv\f*~>v-2, 3-^fcKo-l, 3, A-^T^TV-;v-2-^;v^^;v}^ 

-7°u\?*~;V-2, 3-5^tKo-l, 3, 4-^X^^-/1—2-^)31^]^ 
^/V/J^VT^Kd.Ol g, 2.83 mmol)*3j;U5t' , y^>(330 yu L, 4.08 mmol)&S^tm 
(40 mL) lC*#U 0 < C'C4-^P^^y/^nyK(390 M L, 3.40 mmoO^P 

^■£&*«W?ATi£$U «EET*WUfc. »?tK:DMSO(10 mL)*5 
itlWiH-hy^(560 mg, 6.83 mmoDSrJn^ l00VX*5ftfflm.WUz o ^M.tX^ 

- =20/1) ^mir&LbK-H) s ik&®e { ( - ) -N- { 2 

-[5-(2-^yt°oUv ? y-l— (/P) -2-7x.~fr-3-7°v\i°Jr~/V-2, 3- 
i^tKn-l, 3, 4-^Tv ? T^/-^-2— f/V]^/W}^^/^yT5K}(878 m 
g, 73%)£#fc 0 

'H NMR (270 MHz, CDC1 ) 8 (ppm): 1.15 (t, J = 6.6 Hz, 3H), 2.22 (m, 2H), 2.55-2. 

3 

67 (m, 3H), 2.94 (s, 3H), 3.31-3.47 (m, 4H), 3.61 (m, 1H), 3.91-3.98 (m, 2H), 5.0 ( 
br s, 1H), 7.20-7.35 On, 5H). 
APCI-MS m/z: 423 (M-l)". 
gift: 188.0- 191.0t:. 

ttm%& : mbntcik&®<DWy~/umm(D-fhV7J*nM (« : 589. 3nm) [CM 

ir^2ox:\z^n^)tm%mt-(D\m^utc 

[0097] ##^J25 

it^l : ( - ) - N - [4 - T-tJ-zV - 5 - ( 2 - ^yWfc-fVT^J^fV) - 5 - 
7*^-4. 5-^kKo-i, 3, A-f-T&TV— JV-2-' ()V\ -2, 2-iW/V 
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TMV.&lsW#y7%Y (0.476 g, 5.00 mmol) £N, N-iW/V*/VATSK(D 
MF) (10 mL) fcigflPU 60%7k#fb^y£A(0.275 g, 5.00 mmol)$rOt:-C*Px., P 
M&-C20#raSE#Lfc. &WT% 3-^nnypt°^-7 i y>'(843 mg, 5.00 mol)^P 

y(240mg, 21%)^#fco 

^V^WO2003/051854^|E*O^^t(^«{CLT, ±fB-C#b*b3N-;** 
V7>;V*~;V-Z-T$.;-7vt°jr7x.;v{Z%% mg, 1.71 mmol) *5i XPf-tt&JA"* 
S?K(156 mg, 1.71 mmol);6^ \\-Ws*?Vib~)V-Z-T%J-7xi¥ir7x.rs= 
tf-tt^jjjW^/V (219 mg, 45%) £#fCo 

tf-fe$#yW<;/^(9.83 g, 32.7 mmol)Sr*H*ftH(38 mL){Cj$A?U 130 < C-C10^ia 
Jf#Lfc^ 70 ( C-C$b^2^, ^VN-e^a-C5^TO^LfCo DrfflUfcSffcSr* 
®f S^lCiOx N-C4-TW/W-5- -5- 
7i-;V-4, 5— ^tKn-1, 3, A-^TVTV— iV-2 — |7KlT-fehT^K(11.3 g 
, 73%)£#7 v c 0 

[0098] X^3:WO2003/051854^E^^jfei:l^#f-br, ±|BXg2X-#ibnfcN 
-[4-T-fe^/>-5- (2-WyX/Vft^/l>T$;^?-M -5-7^~/P-4, 5- 
3, JV-2-4/l']T±hT^{5,22 g, 13.6 mmol) , tK 

^b*>>^^hy^A(5.14 g, 136 mmol) &XXimkWV&'7Mfa®> (5.07 g, 13.6 
mmol)J;9,N-[2-(3-TirfvU-5-T^/-2-73i-/V-2, 3-^fcKn-l, 
3, fV-2-^{tV) ^/VWl/T./VfryTKYZntZo 

fr^X\ (R) - (-) -2-7a:=/W7 c Dt 0 ^-Vg?(4.65 g, 3.10 mmol) &£t$m\& 
*~M20 mL) iOWKLfcSMfcCR) - (-) -2-7^^n\f^jut±$Srxm 
6>tbfcN-[2-(3-TW/V-5-T^-2-73:-/V-2, 3-^fcKn-l, 3, 4 
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- f-T*sTV—>\> - 2 - -(» ^/w] Wyx/isft^T^kZ, 20(D TM 1 1 
fflmzLX, \*Vi?y(5.0 ml, 61.8 mmol) tpXt&MU i^V^^f^y^n^h^y 
74— (^p ntfvl^/n - /flB.*-^^/ W 1—^= 20/3/2/1 ) Xffi 

~;VT^;=z-7-/V) -5-7^;V-4, 5-S?KKp-1, 3, 4-J-T\?TV*—;V-2- 
J/\']-2-7*-/\'7'ns<yT*h*<D-%Oi?TXTl'*-?-(0.75 g, 12%) *5j:lf& 

-5-7^/^-4, 5-v^bKn-l, 3, )V-2-<i)V\-2--7x.- 

[0099] JM4^m20(DTM2bnmzX,X. ±W,Xmxmbtltc&X'®lii1rZ>N-l4 

{2-*?l/7./Vfr=.;VT^;^/l<) -5-7*.~;V-4, 5— S^fcK 
3, 4-^-Xv ? TV— /U-2-^/W]-2-7^;V7 s o/N°yT$K^ 1 b9— 
^fWt^- (0.632 g, 1.33 mmol) , mt±])^^- litffrfifo (0.496 g, 1.33 mmol 
) feitfTk^b^^hy^A (0.503 g, 13.3- mmol) £<9, ^St£#N- [2- (3- 
Tir^V-5-T5/-2-7a:^V-2, 3-^fcKn-l, 3, 4-¥T*JT*S— ;V- 
2-W ;V) ^/VWl/^/Vfr-yT^Y (232 mg, 51%) £#fc 0 
XfI5 : ##^j20WlS3^|^^iCb-C, ±|SXa4T*#^fc^^14^N- [2 
-(3-T-fe^V-5-T5/-2-7^=/V-2, 3— £%Kn-l. 3, 
. — /W-2-^/V)^/V]^^^/V*yT5K(0.0393 g, 0.115 mmol), t 0 !)^ (44.7 
H L, 0.552 mmol) joit^^bhy^^T-k^/W (56.7 M L, 0.460 mmol) iD, 
f{(~) -N-[4-T±^-5-(2-^>^/^^TXy^/V) -5-7^- 
/W-4, 5-$Wn-l, 3, A-^T'JrV— /V-2-^/W]-2, 2-vW/K/n/-? 
>-T5K} (0.0420 g, 86%) £#fc„ 

'H NMR (270 MHz, CDC1 ) 5 (ppm): 1.28 (s, 9H), 2.30 (s, 3H), 2.55-2.68 (m, 1H), 

3 

2.97 (s, 3H), 3.30-3.43 (m, 2H), 3.59-3.68 (m, 1H), 4.44 (br s, 1H), 7.27-7.39 (m, 
5H), 8.00 (brs, 1H). 
APCI-MS m/z: 425 (M-l)\ 
jgbft: 187.0- m.ffc. 
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[0100] ##0>J26 

^^)g:N-{2-[3-Tir^-5-(2-^yk 0 Dy^-l-^)-2-^ 
~/U-2, 3-^tKn-l, 3, 4-^-T*JT^~-;V-2-4;V\^;V)W^/v^s 

&m\22mmZLX, ##0y25OXa4-Ci#"bn«^tt^N-C2- (3- 
7tf;l^-5-7^-2-7x=;l/-2, 3-v%Kn-l, 3, 4.-T7*JT > S*-n>- 
2-y(;V)^^W>^V^yT^Y (0.0300 g, 0.0876 mmol) , fc°y^(33.6 // L, 
0.420 mmol) , ^b4-yn^-^yyW(40.6 /x L, 0.350 mmol) *5«J:tfBfc$tf-hy?.M 
0.0575 g, 0.701 mmoOJ;^ {k^g{N-{2-[3-TW/U-5-(2-^yfa 
yv f ^-l-^)-2-7^=/V-2, 3, A-^T^TV— ;V-2- 

^/V\^;V\^^;VT^yr^Y\ (0.0301 g, 84%) £#fc„ 

'H NMR (270 MHz, CDCl ) 5 (ppm): 2.15 (m, 2H), 2.33 (s, 3H), 2.50-2.67 (m, 3H), 

3 

2.97 (s, 3H), 3.31-3.44 (m, 2H), 3.60-3.65 (m, 1H), 3.87-3.97 (m, 2H), 4.46 (br s, 
1H), 7.24-7.38 (m, 5H). 
APCI-MS m/z: 409 (M-l)~. 
ftj&: 137.0-140.0^. 
[0101] #%#|27 

it&bh :(-)-N-{2-[3- T-fe^/k - 5 - ( 2 - y t°^y i>y ) - 2 - 7i= 
/l^-2, 3-^bKn-l, 3, 4-^T^Ty— /W-2 — f/V]^/v}^V^^T 

&nM22tmmiZl,X, #^j250X@4-e#e>tvfc3fe^tt^N-[2-(3- 
T-fe^/V-5-T5y-2-7^^-2, 3-^tKn-l, 3, 4-f7^7/-^- 
2-^/V) ^/Vjy^VJVl^yTSK (0.0260 g, 0.0759 mmol) , tfy^y (29.3 n L, 
0.365 mmol), ^b5-yn^^Ui;/V(40.7 ^ L, 0.304 iwo\)i$&Xfffl&i'Y i )VM 
0.0498 g, 0.607 mmol) -fb^h{ (-) -N- {2- [3-7*^-5- (2-* 
^y t -^ ! ;^y)_2-7 ; c-/V-2, 3-SWp-I, 3, A-m?7V— /V- 2— f 
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;V\3L^-M^y^JV^>T^} (0.0241 g, 75%)<Sr#fco 

! H NMR (270 MHz, CDCO 5 (ppm): 1.82-1.98 (m, 4H), 2.33 (s, 3H), 2.52-2.62 (m, 
3H), 2.95 (s, 3H), 3.27-3.38 (m, 2H), 3.59-3.70 (m, 1H), 3.84-3.92 (m, 2H), 4.62 ( 
br s, 1H), 7.23-7.37 (m, 5H). 
APCI-MS m/z: 423 (M-l)". 
M: 169.0- 171. 0X1. 

^m^&:nhntzit^m(D^/-^mm<Di-hV^^Dm(^:d89. 3nm) \CM 

[0102] ###|28 

^^3i:N-{4- (2, 2— V'^;V-fxx\fi>r^)V) -5- [2- 

—^-2-^} -2, 

1M1 : mfc'^WJ* (II) (125 mg, .0.559 mmol) io£W)7^~fr*X7'(>'(3n 
mg, 1.21 mmoO^xh^fchW^CrHF) (50 mL) K^flfUt, #^fc^{dN- 
tert-yh^v-^fc/V- i3 -T7^>'(2.07 g, 10.9 mmol) ,7^~;V$xi>mi. 
61 g, 13.2 mmol) , (0.477 mL, 26.5 mmol) ^mV^^mmM^ (3.23 

mL, 15.9 mmol) ^Px.7 % c^,60 < CT'24^FflJt#Lfc o S^aiW;|,H|(C 

^P^b^7^-(^if^/^^/W=9/l-*4/l)-e»Sl-r5^^ t t«9, (3 
-^-dry-3-7^/V^ofcVW)^7/W^?K^ tert-:/ < ?Vl^*7VKl.85 g, 68%) 

[0103] Xm:±Blimxmbiltc(3-^y-3-y^juyuli'/U)^/W^m tert 
-^^^X^(513 mg, 2.06 mmol) (40 mL) K^Uto 

mz.7-*±*jJ/W<i?h*&.mm5G2 mg, 4.40 mmoO^PX., ^^-C8^F^^LfCo 

HfcH#W-gMl98 mg)£v^nn^V(10 mL) Kigfcf Lfc 0 %btltdmm^) 
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i?V (0.300 mL, 3.73 mmoD&XXtmtWf/l'Tt'f-MOAlS mL, 3.37 mmol)£ 

(n - Zs/mk^fr =2/1) Tit M-f 5^<t £ <fc «9 , { 2 - [3 - (2 
, 2-^f-/^ct°^-=/V)-5-(2, 2-^^7°at°^-=/VT5y)-2-7i- 
/W-2, 3-^tKn-l, 3, 4-3-TVT^-/V-2-' (^^/^X/W^m te 
rt-y^^i^/KsiO mg, 100%)£#/co 
APCI-MS m/z: 491(M+H) + . 

X©3:±f5Xm2T*#^yc{2-[3-(2, 2-vW/K/nfc^rvu) -5- (2, 2 
-i^^/V'T'nfc^^yVT^/) -2-7^/^-2, 3— 3, 

/V-2-^/K):nf-/V}#/W^K^ tert-^/Va:^x/V(274 mg, 0.557 mmo 
1) Sr^nn^Xio mL) ^^Lfc 0 #^^fc^^hy^/^P^^(1.0 mL) £: 

. tjp£, mt*3b#to#uc^ u^m&rmmLtco mm^Mv^w/vx. 

-x/^P^l, 3(#P^#Lfc 0 WWL->cS^S^«f N-[5- ( 

Kn-l, 3, 4-f7'W-^-2-'f/l/]-2 ) 2-i?^;U7°u;<>T\V<Db})7 
/M-oBWMft (252 mg, 90%) £#fCo 
. APCI-MS m/z: 391(M+H)\ 
[0104] Xg4:±EXS3T?#e>*lfcN-[5-(2-TV^/V)-4-(2, 2-^fvK/ 
Dfc'^/U) -5-7-^/^-4, 3. 4-f7JW-^-2-^ f/H 

-2, 2-^^/^P/^>-T5K(Dhy7/U^-ng^^(0.25 g, 0.53 mmol)£^/- 
/>(5 mUlCftfltU ^^^^i/y*y/W[SCX(Variantfc$Si BONDESIL SCX 40 u 

^-/>SSP?«-C»Wi-5W^«r««). WBETftillH-S^fciO, N-[5- (2-T5 
/3C^/W)-4-(2, 2-v ? ^^7 B nt°^yl.)-5-7 3 i^/U-4, 5-v^Kd-I, 
3, 4-^X^X^-/^-2-^1-2, 2-^f-^T3/^T5K©^Sft*6(0.19g 
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JtfBt?#^fcifiifeJfiSr^PO^>(10 mL) \^MU 2-?w^JVW7 T 
^/U^uVViO.U mL, 2.2 mmol)*5j;U ? MJ^/V'T^^(0.62 mL, 4.6 mmol)£0 < C 

-cap*., naaatTMufriaK &v^i&T?ioi$ra«^L7t, js^t-fiafu^sbksR't- 
^*5j;^fo^m7kr^b, Wi^s&u 3&et&*suco mm 

U N-[4- (2, 2-^^/V7 e nt°^-^) - 5- (2-^x^/V*^/UT5:/^^ 
/V) -5-7x=/l/-4, 5-^fcKn-l, 3, 4-^7^X^-/1—2— f/V] -2, 2 

-^^/^P/^yr^KCo.n g , 65%) 

'H NMR (300 MHz, CDC1 ) 5 (ppm): 1.30 (s, 9H), 1.32 (s, 9H), 2.48-2.62 (m, 1H), 

3 

3.10-3.64 (m, 3H), 4.45 (br t, J = 5.7 Hz, 1H), 5.95 (d, J = 9.6 Hz, 1H), 6.26 (d, J 
= 16.2 Hz, 1H), 6.52 (dd, J = 9.6, 16.2 Hz, 1H), 7.22-7.37 (m, 5H), 7.91 (br s, 1H). 

[0105] X@5 : ±ieX@4-C#e>tU7cN- [4 - (2, 2 - SW/V^nt^vW) - 5- (2- 
x^r^Wfr^VT^/^jV) -5-y^~;V-4, 5-v>fcRa-l, 3, 4-^Tv ? T 
*A-/l^-2-^/i/]-2, 2-$W7l^n/<VT$K(0.16 g, 0.33 mmo\)^T±h=-bV 
/KlO mOi^mMU 70%a:^T5V*iBSR(1.0 mL, 12 mmoO^rJP^ £fi"?3 

-(^PP/JvVA/^/-/lV^T^-T7k = 100/10/1) T?flM8U N-{4- ( 
„ 2, 2-^^/V^u^^;V)-^-^2-\2-^;VT^/^-y^/V^;VTKJ) 

, 2-^5vk7°P^>-T$K(0.15 g, 86%)£#fc 0 

X@6 : ±|BXS5T#b*bfcN - {4 - (2, 2 - S^/I^Pt^^/lO - 5 - [2 - ( 
2-^;VT*;^?>*;\<^;VT^J)^/V] -5-7^/^-4, 5-iWn - 1 
, 3, 4-^T^TV-/V-2— <>V}-2, 2-v f ^/V^n/-?^T$K(0.15 g, 0.29 m 
moO^^iSS^^n-^h^^W— (HPLC) : CHIRALCEL OD 0 20 X 2 

50 mm(^ir/Wb^X|lthM) ;^W^:^f->/^/-/V=80/20(^5 L 
/WTSV 0.1%^) ;»6.0 mL/#] fctfU ^«7.5#t9.0#OK#O5*> 
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2-V'^)V-?KHdjr-)V) -5 - [2- {2-^;vr^J^y^;v^;vr^)^ 

>V]-S-7^=->V-A, 5-^tKD-l, 3, A-f-T^TV— /W-2-^/V}-2, 2 

-S^/K/n/^TSK} (33 mg, 22%)&6fe@#£LT#fCo 

l H NMR (270 MHz, CDC1 ) 6 (ppm): 1.11 (t, J = 7.1 Hz, 3H), 1.30 (s, 9H), 1.33 (s, 

3 

9H), 2.67 (q, J = 7.1 Hz, 2H), 2.53-2.70 (m, 1H), 3.00-3.76 (m, 8H), 7.22-7.38 (m, 
5H), 7.92 (brs, 1H). 
APCI-MS m/z: 526 (M+H)\ 
[0106] ###|29 

4fr&&j:N-[5-T$/p^vV-4- (2, 2-*J*f'A<?V}tt'~A>) -5-7x5^ " 
-4, 5-^tKn-l, 3, A-f-Tirr-/— )V-2-^<)V\-2, 2-*J^>Vzfvi/<V 

Xgl :W02004/092147(C|B^O*-&{^o-C#btl^>[3- (2, 2-v^fvW 
7 P ot°^/^)-5-(2, 2-v ? ^/^nt°^/VT^/)-2-7a:=/V-2, 3— 
tKn-1, 3, A-'f-TV'T^— fV-2-^)V^f-tV\^JtV^Y^k tert-zf^/V^X 
X/^«M^o-^h^77^-(HPLC) [#^:CHIRALPAK AD 0 4.6 X 250 
mm(^f-fe/Wt^X|ltfc$!t) ;«W»«E:^*>'/^y-A'= 80/20; M: 1.0 

.}Cj;9,3te¥iStt*[3-(2, 2-S^vK/nfc°*~/l')-5-(2 I 2-^^/V^n 
t?*™WT^) -2-7^/W-2, 3-^fcKn-l, 3, 4-^T^T/-/V-2—< 

Xm2:±EXeiT?#6)4lfe3fe^Stt*[3-(2, 2-SWv^ntTtf-=*0 -5- 
(2, 2-$WAC/olftfr~A'Tl/) -2-73:^-2, 3-i^fcKn-l, 3, 4-^ 
T'sTV— ;V-2--i;V^;V\^;V/^m tert-7*^^x;W(5.91 g, 12.4 m 
moO«rBKft^/V(20 mL) fc|g«?U &WC1 mol/L^t*^ - (4 
0 mL)»^L, £ffi-Cli$IH!J*#Lfc, *rHJUi:*&i&£a*©U ftMifclSfiSriSfcEE 
TCtlWU fb£4«{N- [5-T^y^/V-4- (2, 2-iW/l'7W;t~ 
>V)-$-?x.~)V-A % 5-^tKn-l, 3, 4-f L 7v 5 7V— /P-2-^/V]-2, 2 
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-i/^;V-fns^T\Y)<Dmm.m±.12 g, 92%)£#fc 0 
APCI-MS m/z: 377(M+H) + . 
175.0-182.0^. 
[0107] ##01J3O 

ffc^k:N-[4- (2, 2-v ? ^K/nfc 0 ;r~/V) -5-^r>-;*/W*~/VT5/^ 
/V-5-^=/V-4, 5— 3, /^-2-y(M-2, 2- 

##^j29-C#P>n^b^j{N-[5-T^^/W-4- (2, 2-^fvK/t3fc* 
^--/V) -5-7^=^-4, 5-^fcKn-l, 3, 4-^T^7V— /W- 2-^/V]-2 
, 2-^^y^<yT^}<Dmmm0.502 g, l^mmoD^g^^V^OmL) 
«fi?U ^nn^^/V^/^nyK (0.203 mL, 1.22 mmoO^nKL, ^&-?2# 

mmwistco m&%i*tfc\a$iM\s. hy^fvKr^(o.68o mL, 4.88 mmoo^n^ 

/V=3/2)X*mm-tZ>-b\z£<0, te£-«N-[4-(2, 2-*s^;V7u\i°jr=-;V) 
- 5 - ^7^^/1^-/1x7-5/^/1- - 5 - 7 ai-A- - 4, 5-^tKn-l, 3, 4-^7 
v ? T^-/W-2-^H-2 ) 2-v ? ^f/W7°n/^>T5K}(0.408 g, 72%)£#fc 0 
'H NMR (300 MHz, CDC1 ) 5 (ppm): 1.29 (s, 9H), 1.33 (s, 9H), 3.85 (dd, J = 13.5, 4 

3 

.8 Hz, 1H), 4.49 (dd, J = 13.5, 8.1 Hz, 1H), 5.29 (br s, 1H), 5.93 (br d, J = 9.9 Hz, 
1H), 6.27 (br d, J =16.5 Hz, 1H), 6.53 (br dd, J = 16.4, 9.6 Hz, 1H), 7.27-7.34 (m, 
5H), 8.06 (br s, 1H). 
APCI-MS m/z: 466 (M)\ 
[0108] #%#|31 

te-8^1:(-)-N-[4-(2, 2-v f ^/^n^=/V)-5-(2-^/VT^y^ 
Z^Wfr^/VT^St^'/l') 5-v?tKn-l, 3, 4-^7^7^ 

-)V-2 — f/kl-2, 2-^^^p/^T5K 
##$30T?#e>ft3te^<&k{N- [4- (2, 2.-*?*f-W7v.\£Hr-iV) 
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)V-2-s()V\-2, 2-^^/K/p/<>T$K}(1.50 g, 3.21 mmol)£T-trh-h!J/W 

, mmi,tz®frmj&.-rzz.b\z£y, it&mu (-) -n- [4- (2,2-^5=-/^ 

\?#-, V )-5-{2-^;VT^;^?>'*jV-fc=./VT\J}l3-;V) -5-7i-/P-4, 
5— ^tKn-1, 3, 4-5 L T^Ty-;V-2--Y/V]-2, 2— SWyl^n/^TSK} 
(0.830 g.51%)£#fc 0 

*H NMR (300 MHz, CDC1 ) 5 (ppm): 1.09 (t, J = 7.0 Hz, 3H), 1.28 (s, 9H), 1.34 (s, 

3 

9H), 2.63 (q, J = 7.0 Hz, 2H), 3.03-3.12 (m, 2H), 3.16-3.24 (m, 2H), 4.02 (d, J = 1 
3.2 Hz, 1H), 4.58 (d, J = 13.2 Hz, 1H), 7.27-7.35 (m, 6H), 8.02 (br s, 1H). 
APCI-MS m/z: 512 (M+l)\ 
MM>: 169.0- 171.0'C. 

ltm^m:mhtltcit^<D^/-/mm<Di-hV^^Dm(^.M:589. 3nm) K*f 



{k&gom: (-) -N - [5- (2-V^/VT^/^^JV^=ljVT%/^V) - 4- ( 
2, 2-v f ^yW7 p nt°^7U)-5-7o:=;V-4, 5-^tKn-i, 3, 4-^T^T 

1MI :#%0»J31t|^t£L-C W02003/051854{c:|B^^(^or#fetV 
fcN - [4 - (2, 2- 'J^jVzfn tt=.;V) - 5 - xry^r:;V7^^f/W- 5 
-7a,-/U-4, 5— 3, |7V] -2. 2-$W 

/UCTW^TSKfo.OS g, 0.11 mmol)*3<t:^2 mol/L^^T^-^/—/^?^ 
0.10 mL)j&»e>, N-[5- (2-^^T57^>'X/^^/WT^y^/W') -4- (2, 
2-> f ^/U7 P P^=;P)-5-7'3:=/V-4, 5-^tKn-l, 3, 4-^TS^7V— 
/V- 2— f/U]-2, 2-v ? y5vl-7 P P/-vVT5K(0.02 g, 35%)£#fc„ 
X@2 : ±fBimr*#£>*L/cN- [5- (2- 9 J&A'T%;^SXJli**^A'T%J* 
5vV)-4-(2, 2- •^f/VT'nfc't^l') -5-7*^^-4, 5-^tKn-l, 3, 



[0109] 



##ij32 
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4 - -2,2- Vtf-jVfxisVyT^Y (50 mg) jg 

Wfc?xi~?Y>fJ?4~- (HPLC) [^7^:CHIRALPAK AD * 20 X 250 mm(^t;k 
fc&xm&M) ;»ffl*«:^f->/^/-/w=91/9;«B£:5.0 mL/#]{cttL 
, ^(^^22^^J;^33^(7)pI^$r ; eixm^®L7to £©5^ 33#<E>iIi#« 
imi-SCl^^t), fl^&mf (-) -N-[5- (2-i?^7^y^*=A'7 
?y^/W)-4-(2, 2-v J ^7W7°nb:°^/W-5-7^-/V-4 1 5-$?fcKn-l 
, 3, 4-^T^T)/-/V-2-^/W]-2, 2-e>^/V7 P n/-?yr^K} (17 mg, 34%) 

'H NMR (300 MHz, CDC1 ) 8 (ppm): 1.28 (s, 9H), 1.34 (s, 9H), 2.25 (s, 6H), 2.73 (b 

3 

r q, J = 6.3 Hz, 1H), 2.84 (br q, J = 6.2 Hz, 1H), 3.18 (br t, J = 6.6 Hz, 2H), 4.02 ( 
d, J = 13.2 Hz, 1H), 4.58 (d, J = 13.2 Hz, 1H), 5.85 (br s, 1H), 7.27-7.35 (m, 5H), 
8.02 (br s, 1H). 
APCI-MSm/z: 512(M+1)\ 
ibk: 101.0-104.0^. 

itmyt&:nbtlt^t^0^y-^mm<D^hV^J^Dmmn:589. 3nm) KM 

-r^2o°c\zm^itm%m-i. - <Dm^htc 0 

[0110] ##0ij33 

Q&ton: (-) — N— [5- {^-^^/VT^^^O^V^/VT^J^/V) -4 
-(2, 2-v ? ^/V7 P nt°^-=/V) -<=>-7x.-/V-4, 5-^fcKn-l, 3, 4-^Tv 5 
TV-;V-2-4;V\-2, 2-^^/Vfu^T^ 

XSl :#%^j29-C#e,tl^>fk^j{N- [5-T5/^/V-4- (2, 2- 9 J^-A^f 
ti\?jr^;V)-5-7x.-;V-4, 5-v*fcKn-l, 3, A-^TVTV'— JV~2-^fV\ 
-2, 2-i?*3suyv/<yT5.h*mmi&(l.OO g, 2.42 mmol)&$^no^^(25 mL 
)fc:«S»U tK^T^ hy^/V-T5>(l.35 mL, 9.69 mmol)*3j:t*!fiffc3-*tm^n 
/^y^/V^n/W (0.442 mL, 3.63 mmol) &Jn*., g®-C22l#|!aj£#Uho 
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-fZZblZ.X'O, N- [5- CZ-tvvzfn/^Wfc^VT^^fr) -4- (2, 2- 
/^nt't^) - 5-7x^-4, 5-^tKn-i, 3, 4-rT 9 JT*S-JH> 
-2-j/V\-2, 2-^^;Vfu/<l/T^{S).m g, 70%)£#fco 
'H NMR (270 MHz, CDC1 ) 8 (ppm): 1.29 (s, 9H), 1.35 (s, 9H), 2.25 (m, 2H), 3.22 ( 

3 

m, 2H), 3.63 (m, 2H), 4.01 (dd, J = 5.1, 13.7 Hz, 1H), 4.60 (dd, J = 8.0, 13.7 Hz, 1 
H), 5.19 (dd, J = 5.1, 8.0 Hz, 1H), 7.23-7.41 (m, 5H), 7.94 (s, 1H). 
ESI-MS m/z: 515, 517 (M— H)~. 
[0111] Xm : ±KIglT-#t>ftfcN- [5- (3-*nn7V/NV*/W*=/VT^fvV) 
-4- (2, 2-v J ^V7 P nt°^/v)-5-^a:=./>-4 > 5-^fcKP-l, 3, 4-^ 

2— f/H-2, 2-^^/U^p/nVT$K(1.50 g, 2.90 mmolh 3? 
4£fhV<?MS.69 g, 58.0 g, 29.0 mmol)£DMF 

(20 mu immu wcx-mmmwistco m^m^^m*.. mm^^xmmi, 
mm:'y^^-T^xvv^^-'ys^-r^zt\zxy)s n- [5- o-t^k:/ 

v/^Wfc^/VTKJ^J-fr) -4- (2, 2-v J ^^7 0 nt°^/>) -5-7^=/V 
-4, 5-^fcKa-l, 3, A-^T^Ty-/V-2— f/W]-2, 2-v ? ^/V7 D n/N°>- 
T5K( 1.82 g)£#fCo 

#CV^C\ #b*tfiN- [5- (3-7^K/o/^^V*^7^^f;H -4- (2, 2 
— ^^-/^nt^/^-S-^^/l— 4, 5-^fcKn-l, 3, A-^TjfTV- 
^-2-4^1-2, 2-iW/k/P/^T5K£THF(53 mL){C^U 7K(10.6 m 
L))oXXfh]}y^=./V^y^(h24: g, 4.73 mmoD^Px., mU.Xi6^mW.WVtc 0 

mz^mmt^um. mm^^zm^xmrnuco nbtitzfimmm&T 

mm-t^tiC^, N-[5- {3-T^-fn/^7,;V^;VT^/^/V) -4- (2, 
2-v ? ^/U7 p nt°^/V)-5-7^/P-4, 5-i^fcKo-l, 3, 4-^7v f 7V- 
)V-2-4)V\-2, 2-^^/^p/NVT5K(1.29g, 89%)£#fc„ 
'H NMR (300 MHz, CDC1 ) 6 (ppm): 1.29 (s, 9H), 1.33 (s, 9H), 1.96 (m, 2H), 2.85 ( 

3 
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t, J = 6.6 Hz, 2H), 3.19 (t, J = 7.5 Hz, 2H), 3.99 (d, J = 13.7 Hz, 1H), 4.61 (d, J = 1 
3.7 Hz, 1H), 7.24-7.39 (m, 5H). 
APCI-MS m/z: 498 (M+H)\ 
[0112] Xm-.-tBUmX-mbtltcN- [5- (3-T5/:/n/^;*/Wl^/l^/^vV) 
-4- (2, 2-v ? ^V7 P Dt^/V)-5-7;n=/V-4, 5— ^fcKP-l, 3, 
Tv ? Ty-/V-2— f/P]-2, 2-v J ^/V7°n/^T$K(1.00g, 2.01 mmol)&v^ 
aa^>-(40 mL) tjg^U 37%^;^y^7KM(1.63 mL, 0.201 mmol) « ffSKl. 
15 mL, 20.1 mmol)#£T$hVT±h*iyfo%ikftV%1'h}) 1 }M4.2& g, 20.1 mmol)£ 

#;-/V=9/1^4/1^7/Z)X^MttZk\Z£Q,fc&®n{(-)-N-l5-(3 
-^^/VT^Zfn/<l/^/V^/VT^/^;V) -4- (2, 2-SW/K7 e ofc^- 
/V) -5-7*^-4, 5-v^tKn-l, 3, 4-^Tv?T % /-/W-2— T/V]-2, 2 
-^f/V^n^VT^K) (0.910 mg, 86%)£#fCo 

'H NMR (270 MHz, CDC1 ) 8 (ppm): 1.29 (s, 9H), 1.33 (s, 9H), 1.96 (m, 2H), 2.20 ( 

3 

s, 6H), 2.36 (t, J = 6.7 Hz, 2H), 3.12 (m, 2H), 3.96 (d, J = 13.4 Hz, 1H), 4.59 (m, 1 
H), 5.57 (br, 1H), 7.23-7.38 (m, 5H), 7.96 (br, 1H). 
APCI-MS m/z: 526 (M+H)\ 
jSL&:92.0-95.0 t C. 

im%m:nbtltc1k&®<&*#/-*mfc<bi- W.M)i&|(i&;B:589. 3nm) {ZM 
[0113] ##0tj34 

^b^fto:4-[3-(2, 2-vM^/wyn^=/V)-5-(2 I 2-i?/?-/^vt°*~ 
-2-7x^/V-2, 3-^feKn-l, 3, 4-?T$?7V— /W-2-^/V]- 
N- (2— tKn*S/rn^/u)7*^ryT*K 

XSl :WO2003 / /051854^E^*lfei(^#{-b-C, WO2003/051854K 
|B«0^&«oT#e>tlfc4- [3- (2, 2-v ? ^/W7 , n^-/V) -5- (2, 2- 
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-/V-2—f/V]^^ ^^3^^(11.2 g, 25.9 mmo\)&XXtim\\$r^M 
-7^hy^A(2.94 g, 77.6mmol)J;«? > 4-[5-r5:y-3-(2, 2-v ? ^/V7 P nt°^ 
-2-7^/^-2, 3-^tKn-l, 3, /I/-2— 
g, 17%)£#fc 0 
APCI-MS m/z: 364 (M+H)\ 

1M2 : #%^j20(Diai<bl^^{-LT, ±fBI@lT?#WT,fc4 - [5 - TX/ - 3- 
(2. 2-^^7 p nt , ^;V)-2-7^/k-2 I 3-i^tKn-l, 3, 4-^T^T 
y-/k-2-^]^Vi? ^/V^x/Kl.54 g, 4.24 mmol) , (S) - ( + ) -2- 
7^/vypfc°^-V^(1.99 g, 13.2 mmol), mt^*-* (20 mL)*5j;Wy^'(l. 
80 mL, 22.0 mmol) £9^T*xl^®£^£#;fco &btltcVT*Tl'*m&yo$r> 

£SK 5fe^W-T5®^LTN-[3- (2, 2-^^/V^Eit 0 ^/V) -2-7=:= 
/V-5-(2-^=y^nt°^-=/VT5:y)-2, 3-^tKn-l, 3, 4-^Tv ? T/ 
— /V-2->f/V]^VSft ^/V^T^tD—^^T^V^— (0.679 g, 32%) 

l H NMR (300 MHz, CDCO 5 (ppm): 1.24 (s, 9H), 1.54 (d, J = 8.0 Hz, 3H), 1.42-1.6 
7 (m, 1H), 1.99-2.15 (m, 1H), 2.20-2.32 (m, 1H), 2.38-2.46 (m, 2H), 3.03-3.16 (m, 
1H), 3.62-3.71 (m, 1H), 3.67 (s, 3H), 7.18-7.47 (m, 10H), 7.64 (br s, 1H). 
APCI-MS m/z: 496 (M+H) + . 

Xm3:^mit'ThV t >^ (0.240 g, 6.01 mmol)?:* (4.0 mL)lv*#U RV^tW 
UM8.0 mL)*ftI*.«»Lfc. #e>tlfc^{Zl±iBXS2-e#e>tl5N-[3- (2, 2 
- ^fvK7°nt°;<J-=/u) -2-7x^-5- (2-7a:=/W7 p nt°^-=/UT5y) -2 
, 3-^tKn-l, 3, 4-^X^7^-/1^-2-^]^^ pt^/Waz^/KO- 
^^77Tl/tv- (0.992 g, 2.00 mmol) M"?5l#|B|fl|#Ufc. 
{CI mol/L &®K20 mL)*5j;tf*(30 mL)^*n^ N «fWbfcefe@flc*»«lLfc. # 

-[3- (2, 2-v ? ^/W7°Pt°^-=/k) -2-7^=>-5- (2-7x=^/Pl^= 
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A-T5/)-2, 3-^tKn-l, 3, ^-2-^W]^y»(9.60 g, 

99%)£#fc„ 

APCI-MS m/z: 481 (M+H) + . 

X@4:±|BT*#btL7c:4-[3- (2, 2-SW/K/Pfc^/l') -2-7^/V-5 
-(2-7^/V^ , Pt°^--/l-T^y)-2 I 3-^tKn-l, 3, A-^T^T^—jV- 
2-W}7?ymi.03 g, 2.14 mmol) \zM.itt^-fV^ (0.223 mL, 2.57 mmol)*5i 
tfDMF(17 it L, 0.214 mmoD^O'CT^O^, Plfi*"T?ll*HI«»Lfc. i&&«9&» 

(1.2 mL, 21.4 mmoO&bnfcv £mT?3l$IRia£#Lfc. jl^Kl moI/Ufifift (20 mL) 
£tK(30 mL)tr»x ^on*/WAT^fflLfc 0 MS£&fP&&7k-e»U &StK 

x-mftutm, mj£%tiktzz.t\a:*), 4- [3- (2, 2-sw/wym^*-/w-2 

(2-7^/uynt°^--yVZ$/) -2, 3-^fcKo-l, 3, 4-^T 
S?T5A- /W-2— f/H -N- (2-hKn^i/o:^v)^VT^K(1.10 g, 99%)&# 
fc 0 

APCI-MS m/z: 525 (M+H)\ 
[0115] I@5:±fEI@4-e#P>*l54-[3-(2, 2-$W^PfcT*-~/l') 

-5-(2-7^~/K/mf;t-/l'T^)-2 > 3-^tKP-l, 3, 4-^T^T^/— 
A—2 — r/V]-N-(2-tKn^^/l^)^^T5K(1.21 g, 2.31 mmol) [Cv^P 
n^^(20 mD^Di, 0«C-C8#Ui3L fc°y>M0.470 mL, 5.77 mmol) *5£Tf& 
it X.ext-Zfi-/V*s^;Vi/y;V(m mg, 5.77 mmol) SriPx., £arC3l#rajJ|#l,fc 
o Ja^HftHl mol/Ufc|fc(20 mL)*5J:V*(30 mD&j&D*., ^PPtfvKMr-ttWLfCo 

^7kfc<tr/^y7 e pfcV^--r/v-r*«c?^L7tm> W.&&®&Z>Z.b\z£0, N-[ 
2 - (tert - ttA&*?As*SV*t*s) - 4- [3-(2,2 - iW/l^Pfc 0 ^ 

;v) -2-y^;V-5- (2-y^;Vzfu\i°^r=.;VT^) -2, 3-^tKn-l, 3, 
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4-^T^T/~/V-2-^]7*i'TSK(1.25 g, 85%)&#fco 
APCI-MS m/z: 638 (M+H)\ 

Xm6:^M20<DXmtmm^X, ±fei&5-e#b*LfcN- [2- (tert-7* 
f-A&t'T-A&vSf-W^A''] -4- [3- (2, 2-^f L /V7 P nt°^/W) - 2-7* 
^/V-5-(2-7*-/V7nf^--/VT^y)-2, 3, A-3-T 9 J7*S 

—/I* -2-' (VklT^T^K (0.376 g, 0.588 mmol)*5«J:l5*^'fb^7^^hy7A(0. 
Ill g, 2.94 mmoDW, 3te3*JStfefe4-[5-T5y>-3-(2, 2-^^7nt°^ 
/W)-2-7*^V-2, 3-^tKn-l, 3, 4-f TVT*/— /V-2-WVV]-N-[ 
2-(tert-75 L /^7^;^>n^i/)aif-/w]7^VT^K (0.113 g, 38%)£#fc 0 
*H NMR (270 MHz, CDC1 ) 6 (ppm): 0.03 (s, 3H), 0.07 (s, 3H), 0.86 (s, 9H), 0.90 (s 

3 

, 9H), 2.15-2.28 (m, 1H), 2.49-2.58 On, 1H), 2.62-2.82 (m, 2H), 3.07-3.13 (m, 1H) 
, 3.27-3.47 (m, 3H), 3.59-3.72 (m, 2H), 4.21 (br s, 2H), 5.97 (m, 1H), 7.22-7.44 ( 
m, 5H). 

APCI-MS m/z: 507 (M+H) + . 
[0116] !M7:^¥\2Q<DlM3bmm^X, ±flEIg6^fefrfc3fe3*SHfcfc4- [5- 
T^/-3-(2, 2-v J ^v7nt' , ^/U)-2-7*^/W-2, 3-S?fcKn-l, 3, 4 
-tf-TVTV— — N— [2— (tert-7^/V^^/UVn^riy)^/V] 

(0.0683 g, 0.135 tnmol), tfji^(131 n L , 1.62 mmol) ISXTftiMkhV* 
^/VTir^/V(0.166 mL, 1.35 mmol) £<0, 3t^fiH4*N.-[2- (tart- 7*^71^ 
^/^>ndri/)^/V.]-4-[3-(2, 2— ^Wnt"t^/l') -5- (2, 2-^ 
^-/V7nfc^n/VT?y)-2-7*=/V-2, 3-^fcKn-l, 3, 4-^-7 9 JT9~-fis 
- 2 -4fr>yf9V7S# (68.0 mg, 83%) £#7to 

I@8 : ±|BI&7T?&&;ftfc3fe39£tefcN- [2- (tert-77VVSW/l^n^7) 
^vU]-4-[3-(2, 2-i/^f;W7'n^^)-5-(2 1 2-^7VK7 e nfc°*- 
/V7$y) -2-7*-/V-2, 3-^tKn-l, 3, A-^T 9 J7V— /W-2-^/W]7' 
*W5K(71.0 mg, 0.117 mmol)£THF(l mUtCi&flPU 1 mA/UrY ! 7'7 s f-A'7Z' 
^^7A7/V^yK^THF^(0.16 mD^Px., M-C50£|«|Jfc#l,fc. 2g£-^K 
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*&y-/U=9/l)X'mmtZZk\Z£y, tt^o{4-[3- (2, 2-i?/7-/Vzfuh° 

^--/k)-5-(2, 2-v f ^/l-7 0 ne^--/l-T^y)-2-7 ;t -/v-2 > 3-^fcKP 

-1, 3, 4-^T^T/-/V-2— </W]-N-(2-tKodri/oi^/k)7'^T^K}( 
47.6 mg, 85%)£&&Hft:£:LT#fc 0 

'H NMR (300 MHz, CDC1) 8 (ppm): 1.28 (s, 9H), 1.33 (s, 9H), 1.56 (m, 1H), 2.22- 

3 

2.51 (m, 4H), 3.15 (m, 1H), 3.35 (m, 1H), 3.45 (m, 1H), 3.61-3.76 (m, 2H), 6.31 (br 
s, 1H), 7.41-7.72 (m, 5H), 8.05 (br s, 1H). 
APCI-MS m/z: 477 (M+H)\ 
[0117] ##0ij35~41('fb-8^p~v) 

X%Z> 0 
###J42 

it&mw.N- [5- (3-T$J7v;<y*Jl#^}l,T%/* t f-A') -4- (2, 
jVzfv\?*=-;l>) -5-7s.^;V-4, 5-^fcKn-l, 3, 4-f7^/-^-2- 
4tV\-2, 2--^fyK/n^>T5K 

X@l:##^j29-C#f)^b^j{N-[5-T^/^/V-4- (2, 
vM°-*~;i<) -b-y^~;V-4, 5-^tKn-l, 3, 4-?-T*JT s /*- /V-2-- f/W] 
-2, 2-iW/K/p/*>T5h*}©:!£i&ifi(1.0<) g, 2.42 mmol)£v^PP/^V(25 
mUMSU Tk&T, hy^^VT5Xl.35 mL, 9.69. mmol):Jb\J;U^fc3-^PP 
7 P n/-?^/^^/K0.442 mL, 3.63 mmoD^D^, ^M^22l#M#UCo 

)-4-(2. 2-v ? y^/U^ , nt°^/W) -5-7^/1— 4, 5-^fcKn-l, 3, 4- 
^Ti^T> r -yV'-2-^/V]-2, 2-^^/>7°d/^T^K (0.880 g, 70%)&#7c o 
'H NMR (270 MHz, CDC1 ) 5 (ppm): 1.29 (s, 9H), 1.35 (s, 9H), 2.25 (m, 2H), 3.22 ( 

3 
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m, 2H), 3.63 (m, 2H), 4.01 (dd, J = 5.1, 13.7 Hz, 1H), 4.60 (dd, J = 8.0, 13.7 Hz, 1 
H), 5.19 (dd, J = 5.1, 8.0 Hz, 1H), 7.23-7.41 (m, 5H), 7.94 (s, 1H). 
ESI-MS m/z: 515, 517 (M-H)~. 
[0118] Ig2:±|2X©l-e#^fc3te^tt^N-[5- {Z-?vuzfu/^X;Vib-;VT 
-4- (2, 2-^^/V^of^--^)-5-7^/V-4, 5-^tKn-l 
, 3, 4-^Tv f T/-/V-2-^/V]-2, 2-v f ^/W7°n/NVT?K(1.50 g, 2.90 m 
molh 3^k^hy^(8.69 g, 58.0 mmol);fc\fctf7^fc^ W-Ml.89 g, 29.0 mmol 
)£DMF(20 mDl^lSL, 90WmfflMftLtc o m&®iz.7k*toz.. ^Wt^^ 

xmmut 0 mmm^mm-kmAxm^u n^m-rvv^x^mu uti 

[5- (3-T^F:/p/^*/V*~^T^?vV) -4- (2, 2-vW/K/afc^ 
M-5-y^=-/U-4, 5-^fcKo-l, 3, 4-^Tv J T^/-/^-2-^/V] -2, 2 
- iW/K/n/^T^K (1 .82 g) £#fc 0 

-4- (2, 2-*/t=3-/V-7u\i°jr-;V) 5-i%>n-l, 3, 

Tv^T)/-/V'-2-^]-2, 2-^f-/^n/NVT5K?rTHF(53 mLMc^U 
7K(10.6 mL)*5j;T^MJ7^/V7}N^^^(1.24 g, 4.73 mmol)^^:, ^MTn6B$|K| 

%WiJ±Tl&ffi1r%Z.b\L£<9s ik&V0w{N- [5- (3- TS,y7u/^Wfc-;VT^ 
3, 4-^T^Ti/-/V-2-^/k]-2, 2-^^7 P n/NVT^K}(1.29 g, 89%)£ 
*H NMR (300 MHz, CDCl ) 6 (ppm): 1.29 (s, 9H), 1.33 (s, 9H), 1.96 (m, 2H), 2.85 ( 

3 

t, J = 6.6 Hz, 2H), 3.19 (t, J = 7.5 Hz, 2H), 3.99 (d, J = 13.7. Hz, 1H), 4.61 (d, J = 1 
3.7 Hz, 1H), 7.24-7.39 (m, 5H). 
APCI-MS m/z: 498 (M+H) + . 
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[0119] #%#|43 

ffr£&x:[(2R)-3-(2, 2-^^JVzfxi^^;V) -5- (2, 

-2-7x^-2, 3-v^tKn-l, 3, 4-^Tv ? Ty-/P-2— T/V 

##^j45-C#ibtlfcfb^22{[3-(2, 2-^^^^-^) -5- (2, 2 
-vW/K/nfc°;*-rvW^/) -2-7^/1—2, 3-i%Kn-l, 3, 4-^TS?T 
/V - 2 - -f/M^/U] #/W^K^ tert - ^ ^/V^x/W} 

(HPLC)[#7A:CHIRALPAKAD <*> 4:6 X 250 mm (^-f±Mt^Xm± 

M) Mmmm^*V>/^Z;~;v=m/2QMm- l.o mL/#]K#u 

4.63#£5.76#0 mft<D?h „ 5.76#tf> B#&#$rr5^ , ft^x { [ (2R) 
- 3 - (2, 2 - t°^n/k) - 5 - (2, 2 - ^f;^Pt't-;V7^/) - 2 

-7^/V-2, 3-i^tKn-l, 3, A-f-T^T^—zV- 2-y(;V^;V]tijW^Y 
m tert-:/^Vl^*7vW£#fc 0 
[0120] #%#|44. - 

\Y&m2\ :N- {4- (2, 2- vW/V:/nfc 0 :*-/W) -5- [2- (2-^5vKT^^ 
^^/V^/VT5y)^yV]-5-^n/V-4, 5-^fcKn-l, 3, 4-^T^T 

;V-2— iJV) -2, 2-i^VK7'n/-?>'T5K 
Xgl:ftK^9^A(n) (125 mg, 0.559 mmol) $5XW)y '^-/Vfrxy yy '(317 
mg, 1.21 mmoO&T^tKn^^CTHF) (50 mL) K}§ft?LfCo #^fc»^N- 
tert-^h^^/V/tfrvk- 0 -T7->-(2.07 g, 10.9 mmol), :7^rvV#n^?(l. 
61 g, 13.2 mmol), M^fc (0.477 mL, 26.5 mmol) &£mV/j-/l'&fmMfcV>) (3.23 
mL, 15.9 mmoO^Pxifc^, 60t:-e24^^ii#Lfc: o m&fyZMj&Ltc^ itf&tC 

*xmtu m^mm-rhv^x^u wzTmfflLtc* mm^yv^y^^ 

-^y-3-7^^/vyntVW)^7/W^K^ tert-^/W^x/Vd.SS g, 68%) 
1M2 : ±|SX@l-e#bttfc (3-^y-3-7x=;^Dt»^W^Kt tert 
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-7<?jUttTM512 mg, 2.06 mmol) (40 mL)(C^L/c 0 nbtltdfc 

mz.^±^;w^jvmmk{^2 m g , 4.40 mmoo^nx, mu.-?mr%ffl&\jto 
m-rw^x^mu m&r^m-r^t^i.'o, &n&mM5u mg)^ mh 

i?y (0.300 mL, 3.73 mmol):fci;U^bhy^vVTW/K0.415 mL, 3.37 mmol)£ 

ux^b^immmwvtcm. mm^^x^mvk. 0 ^mm^ma-k^x^ 

Y?77J-{n-^*Vl'/mWL^;\'=2/\)Xmntt^h\z£0, {2- [3- (2 
, 2-^^K/Pt°;^/V)-5-(2, 2-v f ^V7 P ne^/VT^/)-2-7^ 
yV-2, 3-^fcKo-l, 3, 4-?-T*JTVr- ^-2-^/U]^M^tjJW^m te 
rt--/^-/V^x/V(3l9mg, 100%)$r#fCo 
APCI-MS m/z: 491(M+H)\ 
[0121] X@3 : ±|BXm2^#btlfe{2- [3- (2, -5- (2, 2 

-*J&Artx*\*1r~tV7^/) -2-7^=/V-2, 3-S^tKP-l, 3, 
*/—;V- 2-^]^/V}^JW^h*B tert-^^/V^X/W(274 mg, 0.557 mmo 
DSr^nn^^do mL)«fi?Lfc 0 #Wc^^hy7yu^-n^(l.o raL)£ 
- An;t, ^m-C3^p B m#bfc^, ?l^^ffiT^Lfc 0 ^S^^y^ntV^ 
-t-jv^Mtl, 3B#Ffllt#L^o #WLfcfiftll{mtI&-f 5r££J;t9, N-[5- ( 
2-T5:/^5vV)-4-(2, 2-V^f-;Vzfn\?Jr=-/\')-§-7^~/V-4, S-v'fc 
Kn-l, 3, 4-^-Tv ? Ty'"/W-2-^/V]-2 1 2-^5vK/n/^T^K<DB>:7 
yM-pftIfe£ (252 mg, 90%) &#fco 
APCI-MS m/z: 391(M+H) + . 

I@4:±iEia3-C#WxfcN-[5- (2-T5y^/V) -4- (2, 2-^^lVZf 
Pt°^/V)-5-7^/V-4,.5-v?tKn-l, 3, A — 2 — 

-2, 2-v f ^^/W^'n/N o >T^KOhy7/^Pg^^(0.25 g. 0.53 mmol) 
/K5 mL) Kli£#U ^^^^>y^y/W[SCX(VarianMl BONDESIL SCX 40 u 
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/^/k)-4-(2, 2-^f-/Vfn\f^r=.;V)-5-y^;V-A, 5—^fcKn-l. 
3, M-2, 2-^^/l/^n/^T$K©4faftJfi(0.l9 g 

mL, 2.2 mmol):jo t fc-tfhy^/l'T^(0.62 mL, 4.6 mmol)£0'C 

*&W/9**fMim tn-?W774-{n- ^^/mfex-^fr = 2/ 1 ) T?*j!f$g 
U N- [4- (2, 2-^5 i /V7 s nt'^/k) - 5- (2-^-r>-^7V7^-/UT^y^ 
/V) -5-7^^-4, 5-^tKn-i, 3, 4-^Tv ? Ty-/^-2— f/W]-2, 2 
-v^vK/cr/NVT^K(0.17 g, 65%)«r#fc. 

'H NMR (300 MHz, CDC1 ) 8 (ppm): 1.30 (s, 9H), 1.32 (s, 9H), 2.48-2.62 (m, 1H), 

3 

3.10-3.64 (m, 3H), 4.45 (br t, J = 5.7 Hz, 1H), 5.95 (d, J = 9.6 Hz, 1H), 6.26 (d, J 
= 16.2 Hz, 1H), 6.52 (dd, J = 9.6, 16.2 Hz, 1H), 7.22-7.37 (m, 5H), 7.91 (br s, 1H). 

[0122] X^5 : ±|BI&4-C#&h/fcN- [4- (2, 2- ^f/^ptf^) -5- (2- 
x.^Wfc^/VT^/^/V) -5-7i=;V-4, 5— 3, 4-^7^7 
i/~/W-2--f7V]-2, 2-^^/K/n/^>75;K(0.16 g, 0.33 mmol)£7-feh~hi> 
/V(10 mDfcgtfSU 70%^yWT^*^(1.0 mL, 12 mmoOSrAP^., £&1*3 

- (^nn7js/WA/^/-/P / /^T^ ; e^T7K = 100/10/1) "CttlJiU it&mi i 
N- {4- (2, 2-iW/KA2t 0 ;*--/W -5- [2- (2 - ^/VT^J^V^/V^' 

3, 4-^7^7/— A—2- 
-f/V}-2, 2-iW/V7W^T5K} (0.15 g, 86%)£#fCo 
[0123] ##0ij45 
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\Y&mVL : [3- (2, 2.-V**f-iV?xi\£ilr~fl,) - 5- (2, 2-^^VK/Pfc'*--/W 
T^/)-2-y^;V-2, 3-v^Kn-l, 3, 4-f7'W-;V-2-^f;l' 
]#/W^K8£ tert-^^yWoy^/i/ 

X@l:2-T5/7'-feh^y^^(400 g, 2.33 mol)£7k(2.8 L)&£Xfi&Wl^ 
/K3.6 L)©i^il^jS|U *&T> ^-tert-^/W ^#-«-h(534 g, 
2.45 mol)^^oi^/K400 mL) tmmMLt^ M&mWtL<MW£ltft&b. 

fcmMv&Tkmmw g/1.2 L)^imm^xmruc 0 u^-^^rxi.b 

*H NMR (300 MHz, DMSO-d ) 8 (ppm): 7.96 (br d, J = 7.4 Hz, 2H), 7.61 (tt, J = 7.4 

6 

, 1.6 Hz, 1H), 7.49 (br t, J = 7.4 Hz, 2H), 5.54 (br s, 1H), 4.66 (d, J = 4.6 Hz, 2H), 
1.48 (s, 9H). 

[0124] X@2:X|aTi#^ttfc2- (tert-^b^y^/^=-^T^/)T±Vy^/y(.m g) 
£p<*/-/K4.0 QizmMU ftftUto ^:tir5:;*7/W^K(425 g, 4.66 mol)» 

^/w^k&$£3om^tuc: 0 m&m*m&xisb\z.\mmw\J-dk. m 

2.0 u&s&bnu 5r-cn^F^^Lfc 0 tifthUcmfa&Mftu &Lfc50%^/- 

/^mm (1 .2 L) v &V ^T^tK (800 mL) XfafrLtio #b^fc@^^ffiT50 , CT* 
24^F^^;^^r<!:^J;«)2- (tert-^h^#/v#-/WT^/)Tirb:7:n/v 
:*ir$;t7/W^;/££&@ft£LT#fc(694 g, W92. 1%(2X^))„ 
'H NMR (300 MHz, DMSO-d ) 6 (ppm): 10.6 (br s, 1H), 8.37 (br s, 1H), 8.03-7.83 ( 

6 

m, 3H), 7.67 (br t, J = 4.1 Hz, 1H), 7.42-7.30 (m, 3H), 4.17 (br d, J = 4.1 Hz, 2H), 
1.38 (s, 9H). 
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1813: ±B5T-#bttfc2-(tert-^h^v'^/V^/VT^/)T-feh7ac/^ ^ 
±$$/W<Sl/(m g, 2.24 mol)£T-fe^HJ/K6.9 L) f£?g®£-fr, t?y^>(619 g) 

x*5.5mmwLtz&, i moi/ija^(i.2 azmnu «^ra«»ufc«, 

*Lfc 0 #»«S«»UC^e>7lc(690 mL)£405to>ttT«TLfc. flST* KHfc# 

Lfc71?h=HM'/*(lO: 1) (2.0 L) , ^V^^tR(1.4 L)»fc. #5>^@ 
»25t:r^JIT32^f B m^^-<b^J:<9'fb^22{[3- (2, 2-^fvW7 B P 
t°^--;W) - 5 - (2, 2 - W?/V7u tt=-;V7^S) - 2 - 7^;U-2, 3 - SWn 
-1. 3, 4-f7i^7/-/l'-2-Wf;W]*^^KI6 tert-T'^/l'^TVW 
£6£@friLT#fc(1031 g, »95.4%) 0 

. ! H NMR (300 MHz, DMSO-d ) 5 (ppm): 10.89 (s, 1H), 7.40-7.20 (m, 5H), 6.74 (br 

6 

dd, J = 6.8, 6.1 Hz, 1H), 4.37 (dd, J = 14.5, 6.8 Hz, 1H), 3.98 (dd, J = 14.5, 6.1 Hz 
, 1H), 1.37 (s, 9H), 1.29 (s, 9H), 1.17 (s, 9H). 
[0125] ##0(J46 

4b&4fe23:N- {4- (2, 2-> ? ^yV7 0 ot o ^--/V) -5- [2- (\&xi**/7SJ) 
^y^^/VT^y^^-5-y^=-/V-4, 5-i%Kn-[l, 3, 4]^T^T)/ 
— ^-2 — |7l>}-2, 2-v ? ^^7 0 afc 0 ^T5K 

#%fllO-C#feftfcfb'6*10{N- [4- (2, -5-3i 
y-V^)V^)VT\^f-)V-Z-y^tV-A, 5-v?fcKn-l, 3, 4-^T^Ti/— 
yW-2--T/P]-2, 2-^5 L /V'7 B n/^>T^K}(101 mg, 0.216 mmol)£T-feh~H; 
/V(5 mL) t^fl?U tKD^>/WT^y(50%-^7K, 0.265 mL)Sr*PX., ^m-ei.5B#Rfl 
mWVtc 0 .SJEfi«*»EET*ttU »Wifc»»^»«l^oT ^7^- (*a 
p#/l^/pt*y-/l/=20/l) T?«fJRl,*:flL ^yT'ntV^— r^-Chy^W- 
S/ayjNKlWcM, ffrg^22{N- {4- (2, 2-v?^/^nt°^-=./W) -5-[2- 
0&v*ti/r^)^>*jW^A'T§/* ! 7'A''] - 5-7oi=/V'-4, 5— 5^fcKn-[l 
, 3, 4]i-T^Ty—/U-2-4^}-2, 2-i/^;VZfxi\f^r>T%Y){m mg, 83%) 
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'H NMR (300 MHz, CDCO 8 (ppm): 1.29 (s, 9H), 1.34 (s, 9H), 3.01 (br d, J =14.4 
Hz, 1H), 3.30-3.70 (m, 3H), 4.04 (dd, J = 10.8, 12.3 Hz, 1H), 4.58 (dd, J = 3.3, 12. 
3 Hz, 1H), 5.21 (dd, J = 3.3, 10.8 Hz, 1H), 5.27 (br s, 1H), 6.46 (br s, 1H), 7.20-7. 
41 (m, 5H), 7.94 (br s, 1H). 
[0126] ##01117 

1 7 : N - { 4 - ( 2, 2 - ^f/^nt^^) - 5 - [2 - (N - - N - 

, 3, 4]^T^T/-/V-2— 17W-2, 2-vW/K/Pt°;n<r^K 
#^!l46-e#btvfc^^23{N- {4- (2, 2-V'^)Vfn^i>r=.)V) -5- [2 

- (X-Yxi^yT^^^^^T^J^/V] -5-7*.-;V-4, 

[1, 3, AWJry-;V-2-^jV}-2, 2-^^ynt°^T^K}(60 mg, 0.1 
2 mmol)£l, 2-i??uxi^s{2A mL)(C^U T±hTJVfW (0.095 mL, 1.7 
mmolh ^(0.068 mL, 1.2 mmol) &£X$hVT±h*i/7kmk*Vm-}-hVVM256 
mg, 1.21 mmoD&JjOX., ^rei0#|fflJt#L7t o M^W^&it^ft^Tk^ 

- (N-^/V-N-tKn^rv'T5/)^^/V^/VT5:y^/W] -5-y*-/U 
-4, 5-v?tKn-[l, 3, 4]^T^7V~ fV-2— (M~2, 2-i^^/^n^ 
>T^K} (23 mg, 36%) %#rbo 

'H NMR (300 MHz, CDC1 ) 8 (ppm): 1.09 (t, J = 7.2 Hz, 3H), 1.28 (s, 9H), 1.39 (s, 

3 

9H), 2.73-2.90 (m, 3H), 2.90-3.30 (m, 2H), 3.40-3.60 (m, 1H), 4.04 (dd, J = 9.6, 1 
2.9 Hz, 1H), 4.60 (dd, J = 5.1, 12.9 Hz, 1H), 5.50 (br s, 1H), 6.50 (br s, 1H), 7.20- 
7.40 (m, 5H), 7.93 (br s, 1H). 
[0127] #%0ij47 

rfb£-$524:N- {5-[2- (2-T^y^/WU7T-^)^?>W*~/l'T^;*3- 
/V]-4-(2, 2-v ? ^/W7 p nh°^-=/V)-5-7^/V-4, 5-^tKo[l, 3, 4] 
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*f~Ti/TV—;\'—2 — f/w} - 2, 2-*J**3-;Vzfv\?*^TK\: 
TMl :#%0iJlOT*#ib^b^lO{N- [4- (2, 2-vW/K/nfc°^,v) - 
S-^-T-VWHrs^frT^J^ iV-S-yx.—tV- 4, S-v'tKo-l, 3. 4-^Tt? 
T)/-^-2— T/V]-2, 2-^^/^o/-«>'T^K}(1.001 g, 2.145 mmol)£^/ 
-/K20 mL)^fi?U 2-T5/^^^--/VJ^^(1.230 g, 10.83 mmoO&J; 

Tfmmi%mfcmi-bvvj»7kmm(i5 mu^p*. mmxi.smrmwwzo m&m 

tfm^yWf/Vjjy^n -rY^vy^— (^nn7)N/^/^y-/u=6 / /l) X^U\^ 
^^;V3L-T-;VXh^^-^aV-r^t\Z.Xy) s ^^24{N- {5- [2 
- (2 - T^^)V^}vyr—M ^i/*;v-fc~}VT^;*J-;V] -4 - (2, 2 - ^ 
^/W7 P nt 0 ^;W-5-7^/V-4, S-^tKnCl, 3, A\^T\>T9— JV-2- 

-r/v}-2, 2-^^;vfxiM°^rm<Dmmm.mi^ m gl 65%)£#fc e 

APCI-MS m/z: 544 (M+l)\ 

X@2:±|EX@l^#bixfc'fb^24<Djigf^(756 mg, 1.39 mmol)£gj^:x 

^(20 mutc^u tk^t^ 4 moi/iMikfcm-mfc^^mmw mD^n 
x.fco sj»£^jetmu ^^/^-tvi^px., m&xwftTmwvrdk 

, *fttjbfc@#:^6^-r^i:^«t«). tt^24c&&@£i&(795 mg, 99%)£#fc„ 
'H NMR (270 MHz, DMSO-d ) 5 (ppm): 1.18 (s, 9H), 1.27 (s, 9H), 2.77 (t, J = 7.1 

6 

Hz, 2H), 2.86 (m, 2H), 2.98 (t, J = 7.1 Hz, 2H), 3.37 (m, 2H), 4.00 (d, J = 14.0 Hz, 
1H), 4.36 (d, J = 14.0 Hz, 1H), 7.21-7.38 (m, 5H), 8.50 (br, 3H). 
[0128] ###148 

it&%)25 : N- { 5 - [ (2 - T^J^f->VW7r=->V) W^/V^/VT^S^/V] 
-4- (2, 2-i?^;Vy°v\?jr~;V)-5-7x.=./V-4, 5-^tKnCl, 3, 4]^T 
9 J7V*- A>-2-' <M -2, 2-i?**?-/vy°uttl/T%Y 

xsi:#%#lii-e#^^b^ii{N-C5-T5:y^^-4- (2, 2-vW^ 

yDt^/W)-5-7^/W-4, 5-^tKa-l, 3, A-^Ti>T^—)V-2-y{ 
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;V]-2, 2-^^yu/<yrm(OmjSmU.OO g, 9.69 mmoD&^PP^W 
100 mDK&ftU *&T, mL, 29.1 mmol) *3 tXMrxixi&ri/ 

^/^-/^nyK(1.12 mL, 12.6 mmoD^P^, gm-TMI^m^Uio ^^{^tK 

ty^/Vib^VT^^/V-A- (2, 2-r-i>^fV^fn\£irz=.)V) -5-7^^-4, 
5-^fcKn[l, 3, 43^X^7-^-2-^] -2, 2-i JW/K/nfcTaf-J/T'K ( 
3.82 g, 92%)&#fc 0 
APCI-MS m/z: 489, 491 (M+l)\ 

Ig2 : ±iei©lT'#bftfcN ~ [5 - ^Od^^^/V^=/WT^^/V'-4 - (2, 
2-v?^/V7 P nt°^-^)-5-7^/V-4, 5-v?fcKo[l, 3, AlfrT*JT*/—A' 
-2-^3-2, 2~^^-Mfn\*Hry7^ (3.818 g, 7.807 mmol)£DMF(70 mL 
) t38#U tert-^/V-N- (2-^/V^7 s h^/U)^/W^— h(13.3 mL, 78.1 
mmol)*3j:t5l&jftl^»*3(f^hy^A*^(15 mL)SriD^ 70«C-C5.5l$|ig«#l, 

nH'/^—T/^hV^^—iyayf-^ticX^s [2- ({[3- (2, 
f5h-/w)-5-(2, 2-^^7 P nt 0 ^/VT$/)-2-7^/P- 2, 
[1, 3, A^f-TVT*/*- ;V-2-'(;W}-;v']W7T ; £'{;\'}t=?-/V7.;V7T-;V)^ 
^/V]*yW^^-tert-^'^/W3i^7 i /V(1.926 g, 39%) £#fc 0 
APCI-MS m/z: 630 (M+l) + . 
[01293 Xg3:±EX@2-C#b^c[2- ({ [3- (2, 2-^f;^nt^^) -5- (2, 
2-^^7 P P^=/WT5:/)-2-7^/V-2, 3-v J tKn[l, 3, 4]^TS?7 
V—iv— 2-^^=f-/u]^/pyr^M^/^^yr=- M ^^vi-3 J&/w*^gfc 
-tert-^/V^x/V(1.926 g, 3.058 mmol)?r^nci^;?^(15 mL)K»*U h 
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7JHfe=Jl*T5J*?-/U']-4- (2, 2-^^/k7°nt°^-=/W)-5-7 3 i=/W-4, 5 
-^tKn[l, 3, 4]^T^T/-/W-2— f/W}-2, 
OlfllS (1.011 g, 63%)&#fCo 
APCI-MS m/z: 530 (M+l)\ 

Xm : #%^j47(7)X@2{C*CT±|BI©3f#f 3 ^b^^250)g^S(51 
5 mg, 0.972 mmol) £4 mol/L^bfc^-g^:r^vi4g$e(0.5 mL) X'^mt^tiZ 

ffr&fc25©:!fi|fe£(490 mg, 89%)£#fc 0 
'H NMR (300 MHz, CDCO 5 (ppm): 1.26 (s, 9H), 1.32 (s, 9H), 3.10 (m, 2H), 3.11 ( 
m, 2H), 4.06 (dd, J = 5.4, 14.2 Hz, 1H), 4.15 (d, J = 15.0 Hz, 1H), 4.24 (d, J = 15.0 
Hz, 1H), 4.67 (m, 1H), 6.34 (m, 1H), 7.23-7.38 (m, 5H), 8.14 (br, 3H), 8.38 (s, 1H 
). 

[0130] #%#|49 

&mi22tmmiz.Lx, &%M25<Dj:m<Dm<$xnt>nz>N- 12- o-r-t 

^/V-5-T5;/-2-7^/V-2, 3-^fcKo-l, 3, JU-2-^( 
JV)^JVWZ/*;V*1/T^{Q.\S0 g, 0;438 mmol) , t°<J^(51.0 nh, 0.631 m 
mol), ^t5-^u^/<U\)/^ (70.5 » L, 0.526 mmol) *$&THfcWtf'bW&. (0.0498 g 
, 0.607 mmol) ft^26{N-{2-[3-T"fe^/V-5- (2-sj-dryt°-<y vV) 
-2-7^/^-2, 3-S^tKP-l, 3, 4-^Tv?Ty— /P-2-^/W]^/V}y^ 
y^/V^T^K} (0.181 g, 97%)£#fc 0 

'H NMR (270 MHz, CDCO 5 (ppm): 1.82-1.98 (m, 4H), 2.33 (s, 3H), 2.52-2.62 (m, 
3H), 2.95 (s, 3H), 3.27-3.38 (m, 2H), 3.59-3.70 (m, 1H), 3.84-3.92 (m, 2H), 4.62 ( 
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br s, 1H), 7.23-7.37 (m, 5H). 
APCI-MS m/z: 423 (M - 1) 
[0131] ###|50~51(te'8^50, 51) 

^^)50*3ctU^51^,WO2003/051854^|E«^^T^^cLfCo 
###j52~62(rt:^52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62) 

fc£^52, 53, 54, 55, 56, 57, 58, 59, 60, 61&J;U ? 62l2WO2004/0921 
47{C|2g^&T^$U u c 0 

###1J63~70 0ft;3-^63, 64, 65, 66, 67, 68, 69*5<fctf70) 
^-£•#363, 64, 65, 66, 67, 68, 69*5<tt) ? 70«WO2004/ / 111024(C|BttO 

##^71-72(^^71, 72) 
^#)71*5 < J;U?72fiWO2003 / /051854*fc«WO2004/092147{^fE«(D 

APCI-MS m/z: 477 (M) + . 
APCI-MS m/z: 527 (M)\ 
##^!|73~75(^#I73, 74, 75) 
lb-^73, 74*DcfcU ? 75«WO2005/035512{C|Bit^^T-^Lfc:o 
[0132] ##f(|76~86(fl^376, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86) 

-fb^-^576, 77, 78, 79, 80, 81, 82, 83, 84, 85*3^86^, ###J47£P# - 
^tV j etl^-f?>WO2004/092147T-#^tl/SN- [4-Tir^/V-5- 
^-y-^^}V^fVT^J^=f-)V-^-y^jV-A, 5-^fcKn-l, 3, 4-^Tv ? Ti/ 
— /W-2--(7V]-2, 2-V**f->V-7v'^sTx$ \ N-{2-[3-T-t^yW-5-(2 
-^yt°n!;^-i-^)-2-^^/W-2, 3-S^fcKn-l, 3, 4-^Ti^T 
y—;V-2-J;V]*?-;V}\f^.;VWfci/T^Y, N- {2-[3-Tir^/V-5- (2- 
^yt°^yv 5 /)-2-7^/V-2, 3-^fcKn-l, 3, 4-^T^T/— /l^-2- 
^Dy-^/Wt^^l^VTSK^ [4- ( 

2, 2-^^7°at°^/W) -S-^V^/^— /VT^^/W-5-y^/W-4 
, S-VtYu-l, 3, 4-^7^X^-/^-2— M- 2, 2— ;WvK/n/OT§ 
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im8] 



J** -*+ 




APCI-MS 








APCI-MS 






#-t 


m/z 


% 




#^ 


m/z 


% 


76 


76 


502 
(M+l) + 




77 


77 


558 
(M+D* 


44 


78 


78 


517 
(M+D* 


98 


79 


79 


530 
(M+l) + 




80 


80 


516 
(M+D + 


70 


81 


81 


488 
(M+D* 




82 


82 


486 
(M+l) + 


66 


83 


83 


500 
(M+l )* 




84 


84 


578 
(M+l) + 


41 


85 


85 


595 
(M+l)* 


40 


86 


86 


565 
(M+D* 


14 











[0133] #%0!]87~9O(4t-£-^87 % 88, 89, 90) 

it&mi, 88, 89*3J:t/90(*, #%^!|48<h|^^tCLT:^tLm^-r55^tc: 

o 

[^29] 



mm 




APCI-MS 




mm 




APCI-MS 




#^ 


#^ 


m/z 


% 


#^ 


#^ 


m/z 


%. 


87 


87 


472 
(M+D* 


12 


88 


88 


486 
(M+D* 




89 


89 


558 
(M+D* 


5 


90 


90 




20 



[0134] ###|91~94(fc£-$j91, 92, 93, 94) 

^#>91, 92, 93*3J:^94«, WO2004/092147£fdiWO2004/lll02 
4tC|B«^^fe[C?pC-C^UCo 
[^30] 
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APCI-MS 
m/z 


% 


#%0J 


#^ 


APCI-MS 
m/z 


% 


91 


91 


573 








499 




(M+l) + 


45 


92 


92 


(M+l) + 


80 


93 


93 


545 








558 




(M+l ) + 




94 


94 


(M+l> 





[0135] ###|A ' 

m 

2- (tert-yh^i/^/Wfc/VT5/)T-feh^a:y^(3.00 g)to**/— M21.0 mL) 
\zmmUto ftt^;W^KSHI (3. 1 1 g, 24.4 mmol) (* : 9.0 mL) & 

gm.-emauto w&to&mm&-r?3oftmi%ftUt&* *(i2.o mU&box., gs. 

fe@^LT#7t(3.56 g, W95.1%)£#fc 0 
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m^mm 



en 



•tfWo) 



fT'-tCH^, 



N-N 




(0) 

(ii) -NR'C0R 2 (5£<K R l te7kmmttmU R*MBM7A>*A'&$t'tt>\ tittt 

R 3 fii£i&T/v*yv£^U 
R 4 fi(i)7ki§fIjiCi\ 

(ii)NHR 6 {5£cK R 6 l4(a)tKo^ ISigDVl^^&itWRV 2 ^^ R h *5j; 
iVMSftTA^; (b)SO R^^K R 7 te(l) ( a).fcKn*^ % {£0771^*- 

2 

i©iM^tLt^xfcj:^®imw; ( /3)tKn^> % r^y. few* 

^ ffiftT/^l^-*, (SKT/l^r/U'TV, 5H»7/Wf^7V» <ftfc7/K*A' 




# 
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^H5l~2<i(0tti^SSr*LTV^cfcV^iKT/W^K (2) TV, (3){gi&T 
/V^/VTSA (4)i^fift7^7V, *fctt(5)tett7yV^/l/fr&-t-] ; (c)CO 

fi^tmmt mmx-hz) frbftmfrbmfoztizi^mvm&m&mvx^ vct> 

<fcV >^^*JI§J»S^i3tl «S ; £fcfcfc (3) iSiRT/Va^V^^I-] ; (d) ^o7M/V 
; (e) fommttm-) t.tz\t 

(iii)CONHR 9 [^;tfi, R'ttfcKn*^ {SMTA'=i*f-> > mkTtV* 
/kfc/W^/K v ? ^i^TAdr/^/W^^*5j:UJNR u R 12 (^^ > R^iUfc' 2 

[2] ^TiSTl/V^mmmK WS-MmMLtctZtDl-hVtr&Dm : 589. 3n 
m) lCtt1-%20X:iC&tf%]£M%mtf<$k(D{g.$:^-t TIE^ (00) 
Wb2] 



(^^, r°, r\ r\ R 5 &£Vniz%th^tiffimtmmx~hz)x*m£ftz^TVTSv 



(i)*^J)jl^ 

(u)NHR 6A {^;^. R 6A te(a)fcKn*^ &mT/^*i/%>£TfNR nA R l2A {5Z l tp^ R 




. N-N 



[3] 
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m^m^LX^XhX^mr/^^; (b)SO R 7 ^*, R'MfB^li^-C&S) 

2 

; (c) CORRECT , R 8A fi(l) fcKP**\ ®®77l^3->\ XAti&tf/* tK 
p^vO'^/K >f^/JJ/K ?T~i?/K ;^/V^**5 c fctfNR llA R ,2A (5S;* > R 11A :fc 

&£ftTV >T*> £1 ^XJBtt£&*ft£ ; (3) teJRT^a^W-t-] ; *fc 

(iii)CONHR 9A [5£4\ R 9A |3:fcKn3rv\ {feSST/Wa^ tf/W^e^VK *£i&7VV3r 
^i&mr^/V^/W<.^;V^XXfNR n ^R i2A (^, R UA *5j;t/R 

[4] R 4 ^ 

(i) *3§IS«\ 

(ii) NHR 6B {^ c t J % R 6B «(a)tKP^i/*5j;t^NR llB R 12B (^;^, R UB *3j;UJR 12B Ji, |p| 
l~2ffi©g"»SS:#LTVv-ObJ:VMSaT/l^r/V; (b)SO R 78 ^*, R™tt(l) (a 

2 

v^J^fS&fcTVi^/K ^A fcb'n*^ W7r~fl'. r$A iS&T/i^s^ 
^V^*s**ci/ S ^U^iSttis, Q&RTtV*/^** Hm.T;V*cfUT^;^ 

y ) nr ubb r ,2BB s r ubb idXim ma nm~^tc\mf£ox, rsy , is^r/^ 
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&t) frb%Zm*>8$l£1?lZ 1 ~2<® Og&g£#LTV vrfc,kV HSfcT/l^/K 

; (c)COR 8B (5£f\ R"tt»TA^^*A*=M)L<»«^F-yr« 
jfcfcJvO >T>b £l ^giSf JTOJ^if§gtg£^1-) ; (d) 

(iiDCONHR 98 ^^ R ,B ttfcKn*i^ &M7 At=**i/ , #/W^/K feMTfr* 
[5] R 4 # 

(ii)NHR 6C {^, R^^Ca) tKn^ri/*5J:t5NR I,B R 12B (^;*, R ,,B 4oJ:tm' 2B (i, * 
(b)SO R ,c [Sf , R 7C |*(1) ( o)thWS^J:tfT^*e>*«»36»e>3WFl**U5l 

2 

~2fi©Bi*S«:$VC V vObil MgjRT/Wdf-yi^* ; ( 0 ) fcKn=¥v'T-g^^T 

*«***;fte>Wc(-v )NR llc R 12c (i£<K R n %j;OtR ,2C ( i % |BI-*fcttJW;oT 
> T^/T*g&£;ft,TV^t>£vM£i&T/V'#y^ -^n7M;K ttT/v^/K * 

te»rA^/U; (2)^{£®T/l-^T$y*fcH(3)MT/W^=/^^i-] ; (c)CO 

(Hi) CONHR 90 % R 9C it t Kn^fei tf#/w^^/i^&5S¥^biitR£*L 
5l~2<@tf>g&££;frLTV vct> J;v Htt7A4^t«t) T-fc5f»^3fil^cW:2 
IB«©«&«*5J:tf/*fcW^I»SI. 
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[6] r^snhr 68 (^"K R 6B \mmtmmT*hz>) xhz>m#m*tctt2m&(D%im&£. 

[7] R^NHR* (5£* , R 6C \Z%lW,kmmX*hZ>) T^5l»*^l*fcfi2iB^(D^^^j: 
[8] R 4 #NHSO R 7 (5£>}\ R 7 \mmtmmXh%)Xhm#mi*tcte2mm.<Dfem 

2 

[9] r 4 ^nhso R 7B c£f , R™\tmmtmmx*hz)x*hm#m*tcmmifc(Dt&m 
do] r 4 ^nhso r 7C (^;4>, R 7C \mmtmmxhz>) xhm#mi*tc\z2mm<Dmm 

2 

[1 1] R^CONHR 9 ^^, R^iiWIB^fg-efcS) r^Sf»*«l^c«2|B«OM 
[12] . R 4 ^NHR 6D [^cf , R 6D (itKn=3r^J;^NR 1,B R ,2B (S;^, R UB &J:tfR 12B f*itfffEi: 
*/K ^«7k^^fc5]T^fl^l^c^2|BttcD^ioj;t;/'^^(i^ 

Mo 

[13] R^:7:i:~/kT-fc5»#9l~12<av^t^ 

[14] R 3 #W/K *?yK ^y^PtVWcfitert-^^-Cfe5W^l~13(DV^ ft 

[15] r^-nr'cor 2 ^*, R'*5J:tm 2 ^^ixmtiiiat^^T^5)T*fc5»*JSi 

[16] R'^TK^^T^ft^JHSE^^^i^/^cfi^Mo 

[17] R 2 j5M^/Wc{itert-y^T^5lf*^16fE«Ote^fcJ;^/^c«^^Jo 

[18] R'tR 2 ^-j^t^oTh!;p<^^>*fc«xh^^U^^i»*^15iS«0^^ 

[19] R 0 ^, A B yy, fcKn*^ MT/^/VfcJ;^Ty^^^S8¥^^jl^^l~ 



WO 2006/137490 96 PCT/JP2006/312531 

[20] R°tiK /^pyy^g^i^-Cv^^: 1 bJ;v^Ty-/^■T?fe5W^l~l40V^-rt^^^cfa 
[22] ^Tv 5 Tyy>^^#:^Ti5^:(a)~(r) 

mi 

0^C(CH^ 3 Q^CHsCHa O^C^HgJa Q^H(CH^ 2 

"(a) (b) (c) (d) 



O^CH2CH 3 Q^CH 3 O^CH 3 

(e) (f) (g) 





H 0^^3)3 OyC(CH3) 3 



(h) (i) (i) 

Q O v C(CH 3 ) 3 Q^CtCHa), O^CH^ 




(CH^ * >^(CH3) 3 ' (^\ * ^C{CHa) 3 

(k) (I) (m) 

(n) (p) (q) 




(CH3) 3 




(0 

[23] -j&5t(OA) 

WW 
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R 3A 

R5A S 

(OA) 

nA, R°\ R^iT^R^^ttmMIBOn, R° % tf&XtttfkmmVibVs 
R^ttNHSO R 7AA [5£<K R 7AA «tKndri/, TSA ^TA^AsTSStlttt&mk 

/V, T5A SliT/^dfv', xfi/y^> ( 1&MkTA>*jVl-* 

^^^^SS-Cg^tLfcMT^/V«i-(fHb, R° A ^2, 2-S^/K/P/-? 

y^T5yr*fc9> R^M^vvr-fc^ nA#i-e&5i3\ R 7AA ^^^y/^^/v-ci* 

[25] S^W^&it^Sfcte^ 
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